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The Queen’s Speech 


Tue second session of the present Parliament 
was opened in state last Tuesday morning by 
Her Majesty Queen Elizabeth, who was accom- 
panied by H.R.H. The Duke of Edinburgh. It 
was the first State opening of Parliament since 
Her Majesty’s accession. In her Speech from the 
Throne, the Queen referred to the Government’s 
determination ‘“‘to make ever closer that co- 
operation with the other members of the Com- 
monwealth and with the Colonial Empire which 
must be the keystone of our policy,” and said 
also that the Government would continue to 
take its full share in the work of the North Atlantic 
Treaty Organisation. The Speech went on to 
declare that the Government would proceed 
resolutely with the task of placing the national 
economy on a sound foundation, and stated that 
the Government would persevere with measures 
to curb inflation and to reduce the heavy load 
of Government expenditure. Forthcoming legis- 
lation was indicated by the announcement in the 
Speech, of Bills for the reorganisation of the iron 
and steel industry, and to provide for changes 
in the transport industry. The Speech added 
that the question of the supply of electricity in 
Scotland was being attentively examined with 
a view to legislation, and also that, in order to 
give every encouragement to the fishing industry, 
a Bill would be introduced to provide financial 
help for the building of fishing vessels. Proposals 
would be included for further amendment of the 
National Insurance (Industrial Injuries) Act. 


British Engineering Training Mission to 
Latin-America 


Tuts week, the Federation of British Industries 
has published the report of an engineering 
training mission which visited Latin-America 
between the end of April and the beginning of 
August this year. The mission consisted of Sir 
Arthur Fleming, D.Eng., Director of Research 
and Education, Associated Electrical Industries, 
Ltd.; Mr. F. R. Livock B.Sc.(Eng.), manager 
of education and training, the General Electric 
Company, Ltd.; and Mr. W. V. Jenkins, secretary 
of the F.B.I. overseas scholarships committee. 
The mission visited Colombia, Venezuela, Cuba, 
Mexico, Peru, Chile, Argentina, Uruguay and 
Brazil, its object being to stimulate interest in the 
practical training in the United Kingdom of 
Latin-American engineers, with particular refer- 
ence to the Federation’s overseas scholarships 
scheme. That scheme applies to all countries 
which are in process of developing their own 
natural resources and setting up their own basic 
industries. Young engineers from such countries 
come to the United Kingdom ‘for practical 
training under the F.B.I. scheme, and thus become 
familiar with British methods and equipment ; 
upon their return to their own countries, it is felt 
that they will be pre-disposed to buy British 
capital equipment and make use of the technical 
assistance which this country can supply. The 
mission’s report deals in some detail with the 
information gathered, during a tour of 20,000 
miles, on many aspects of engineering education 
and training in Latin-America. It also emphasises 
the need for more publicity in Latin-American 
countries about British engineering achievements 
and activities. As a result of the mission’s 
investigation, the recommendation has been 
made that there should be awarded 100 scholar- 
ships for Latin-America alone, and a propor- 
tionate number for other developing parts of 
the world, both in the Commonwealth and 
Empire and elsewhere. The recommendation 
about Latin-America envisages scholarships for 
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recently-graduated engineers up to the age of 
thirty, more senior engineers up to the age of 
thirty-five, and young university professors or 
lecturers up to the age of thirty. Selection 
machinery has already been devised and it is 
proposed to make an immediate offer of five 
scholarships for each of the nine Latin-American 
countries visited. 


Report of the British Cast Iron Research 
Association 

Tue thirty-first annual report of the British 
Cast Iron Research Association has now been 
published. It refers to the opening of the exten- 
sions, by the president, Dr. J. E. Hurst, on July 
2nd, and reported in our issue of July 11th, and 
it records also the third award to the research 
manager, Mr. H. Morrogh, for his work on 
nodular graphite iron. The work of the Associa- 
tion is then reviewed in the report. Mention is 
made of a study into the solidification of castings 
by means of a thermocouple inserted in the 
mould cavity, experience has been gained with 
gamma radiography of defects and the effect 
of gas evolution during solidification has been 
studied. A reference is made to the subversive 
effects of several elements in the formation of 
nodular graphite structures and, it is stated, 
such effects can be neutralised by the addition 
of about 0-005 per cent cerium. An account of 
this work, the report notes, is contained in the 
April issue of the Journal of Research and Deve- 
lopment, which also describes methods of slag 
analysis using a quartz spectrograph. The 
method involves fusion of the sample with 
borax, together with cobalt oxide, the fused 
mixture being then pelleted with graphite. Other 
work in the new spectrographic laboratory con- 
tinues with the calibration and use of the new 
quantometer and diffraction spectrograph in- 
stalled. Work elsewhere in the research depart- 
ment has been concerned with the determina- 
tion of gaseous elements in cast iron, with 
fatigue and impact tests and with the strength 
of moulding sands and the use of moulding 
resins. Work on propeller corrosion, accord- 
ing to the report, has demonstrated that the 
pitting of cast iron ship propellers is not 
primarily due to the mechanical action of 
bubble collapse, but is mainly due to an 
accelerated form of corrosion, and methods 
of cathodic protection using a sacrificial anode 
of magnesium have proved successful. An 
important section of the work in the develop- 
ment department continued to be directed to the 
improvement of foundry atmospheres. 


The Civil Aviation Debate 


In the House of Commons on Wednesday of 
last week, there was reviewed the progress 
of civil aviation, and in the adjournment 
debate which followed Dr. Reginald Bennett 
strongly advocated greater development and 
use of flying boats in this country. He referred 
to certain structural and aerodynamic deve- 
lopments pertaining to large aircraft which 
current technical literature suggests are particu- 
larly advantageous to the flying boat. Improve- 
ments in hull shape and proportions, Dr. Bennett 
maintained, would alleviate the adverse effects 
which compromise of hydrodynamic and aero- 
dynamic factors had previously imposed. He 
referred also to the problem of landing areas 
needed for large land planes as against the wider, 
safer and cheaper expanses of water which were 
the need of flying boats. In reply, the Parliamen- 
tary Secretary to the Ministry of Supply, Mr. Low, 
reviewed the changes in the last eighteen months 


which were relevant to flying boat develop- 
ment in this country. He reminded the House 
that the “‘ Princess” flying boat project had 
cost, so far, £7,500,000 and a further £250,000 
expenditure would be incurred in flight testing. 
He said that development of the other two 
machines was postponed only until the Bristol 
Aeroplane Company had time to complete the 
design of a coupled version of the “ Proteus 
IIL’ prop-turbine. General research, he main- 
tained, was being conducted, but although a 
replacement of the “ Sunderland’”’ flying boat 
was not excluded, there were other obviously 
pressing demands for our research resources. 
In conclusion, he affirmed the Government’s 
intention to carry on with the “‘ Princess ” pro- 
ject, from which he thought the interests of 
ee development generally would be well 
served. 


Iron and Steel Scrap 


THE British Iron and Steel Federation has 
issued some information about the progress of 
the drive for steelmaking scrap which it launched 
early last year in collaboration with the National 
Federation of Scrap Iron, Steel and Metal 
Merchants, and which has been intensified 
during the present year. Last year’s supplies 
of ferrous scrap from all sources totalled 
8,805,000 tons, of which quantity 4,385,000 
tons came from the steel works themselves, 
3,860,000 tons represented home-bought scrap, 
and 560,000 tons were imported. Last year’s 
scrap consumption was 9,128,000 tons, or 58-4 
per cent of the total steel production. Based on 
the first forty-two weeks of the current year, 
scrap supplies from home sources—other than 
the steel works and shipbreaking establishments— 
show an improvement over last year’s figures, 
and, so far, the annual rate of import is a bit 
higher. Receipts of home-bought ferrous scrap 
this year have been at an annual rate 300,000 
tons in advance of last year, an achievement 
which is attributed mainly to the scrap drive 
and to the effect of an increase in prices dating 
from August, 1951. The Federation’s scrap 
committee, of which Captain H. Leighton Davies 
is the chairman, urges, however, that there should 
be no relaxation of the efforts to procure as much 
scrap as possible from home sources. 


Ministry of Supply’s Chief Scientist 


THE Minister of Supply has appointed Dr. 
Owen H. Wansbrough-Jones, C.B., to be chief 
scientist of the Ministry of Supply in succession 
to Sir Harry Garner, K.B.E., C.B., who will be 
retiring early in the New Year. Since January of 
last year, Dr. Wansbrough-Jones has been princi- 
pal director of Scientific Research (Defence) in the 
Ministry of Supply. Dr. Wansbrough-Jones, 
who is forty-seven, served in France during the 
early days of the last war. He then held appoint- 
ments associated mainly with chemical warfare 
and other scientific subjects, until he became 
Director of Special Weapons and Vehicles at the 
War Office in 1946. He was demobilised, as a 
Brigadier, in April, 1946, and was then appointed 
scientific adviser to the Army Council, which 
post he retained until he took up his Ministry 
of Supply appointment in 1951. During 1946 
Dr. Wansbrough-Jones was awarded the United 
States Legion of Merit (Officer) and the Bronze 
Star for service in the field of Anglo-American 
co-operation. As chief scientist at the Ministry 
of Supply, he will be responsible for the co- 
ordination of all scientific research and develop- 

- ment programmes, with the exception of atomic 
energy. 
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Bombay Water Supply 


( By our Indian Correspondent ) 
No. II—{ Concluded from page 571, October 31st ) 


In India, as elsewhere, there is a tendency for population to flow from rural to urban 
areas. At Bombay that tendency, combined with the decision that the municipality 
should be responsible for the supply of all ‘* Greater Bombay,” has led to the existing 


arrangements for water supply becoming inadequate. 
created by damming the Vaitarna River ; 


A new reservoir is being 
a tunnel is to connect this reservoir with 


the existing Tansa Lake, and a new 96in main is to supplement two existing 72in 
mains. Reasons for the choice of this scheme against alternatives are given and the 
present state of the works described. The cost will exceed £12,000,000. 


VAITARNA DAM 


HE Vaitarna River at the dam site 

occupies a comparatively narrow steep- 
sided valley (Fig. 4) cut in a thick assem- 
blage of basaltic lava flows which are con- 
sidered to be at least as old as early Tertiary. 
The great mass of plateau basalt (referred to 
as Deccan Trap in engineering circles in 
Bombay) that underlies all of the Vaitarna 
River watershed and extends hundreds of 
miles beyond its divides, is composed of 
many essentially horizontal lava flows varying 
from a few feet to about a 100ft in thickness. 
The basaltic rocks in the area vary from very 
hard massive dark grey to black basalt to 
softer amygdaloidal and vesicular basalt 
containing extensive fillings of zeolites, 
calcite and quartz. Folding and faulting of 
consequence are absent in the area. The 
earthquake record of the region is favourable 
and does not appear to introduce any limiting 
factors in the design of the dam. 

Armed with this report on the general 
geologic setting at the site, the municipality 
launched an extensive boring programme, 
which, inter alia, revealed that in general 
“* all of the rock recovered from the borings 
and exposed at the river banks has adequate 
strength to support the loads of a high 
concrete dam of conventional design. The 
compressive tests on selected specimens of 
the cores gave values ranging from 6400 Ib 
per square inch to more than 11,120 1b per 
square inch. If the cores are representative 
of the rocks comprising the foundations, a 
thoroughly acceptable foundation is available 
for a concrete dam of the height proposed, 
of either solid gravity or buttress type.” As 
regards possible leakage from the reservoir, 
investigations showed that “the low mass 
permeability of the rocks and the width and 
relief of the divides preclude any possibility 
of water losses of importance to adjacent 
drainage basins.” Grouting was, however, 




















Fig. 4—Plan of Dam Site 


recommended “to close the avenues of 
leakage that exist in the zone of open frac- 
turing immediately below the foundation 
surface both in the abutments and in the 
valley floor.” This recommendation has 
been implemented by the provision of 
grouting under pressure and for the con- 
struction of drainage galleries in the heart 
of the dam and also for laying a sufficient 
number of drains to drain away the seepage 
water. 

Before the design of the dam® could be 
settled, it was necessary to estimate the 
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of actual floods in Western India, developed 
formule for extraordinary flood run-of 
under two categories: (1) normal single 
catchments, and (2) multiple or fan catch. 
ments. These are known as Inglis’s formule 
after Sir Claude Inglis, who was responsible 
for the foundation of the station and was jt 
director for a long time. Vaitarna catchment 
is neither “fan shaped” nor “ normal 
single.” A part of it up to a distance of aboyt 
15 miles from the site of the dam is “* norma] 
single,” while the remaining portion js 
definitely fan shaped. The discharge for 
Vaitarna catchment, taking it as fan shaped 
and as normal single works out at 92,000, 
and 74,000 cusecs respectively. It will be 
noticed that the higher figure is only 20 
cusecs more than the figure empiri 
arrived at for the year 1941. The director 
of the research station gave his opinion that, 
“* having regard to safety as well as economy, 
it will be advisable to design the spillway for 
a flood discharge of 92,000 cusecs. If a dis. 
charge higher than this figure is ever obtained, 
it will be for a very short duration and be so 
rare an occurrence that it may not be worth 
while providing spillway capacity for it.” 
The only other means of arriving at a 
rational figure was by comparing Vaitarna 
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SECTION THROUGH SPILLWAY AT MAXIMUM DEPTH. 


Fig. 5—Vaitarna Cum Tansa Dam 


maximum flood discharge to be provided in 
the design of the waste weir. This, however, 
was rather complicated by the fact that 
although the river has been gauged at the site 
of the dam for the past eighteen years, records 
for only fifteen years were available, the 
periods covering these years being of good 
and not of scanty or bad rainfall. The 
gaugings consist mostly of the total daily 
rainfall during twenty-four hours and the 
level of the water in the river at the end of 
every twenty-four hours. They were incom- 
plete in as much as they did not provide any 
information regarding the intensity of rainfall, 
its duration and the surface slope of the flow- 
ing water in the river for different depths of 
flow. According to the records, the maximum 
depth of flow in the river was as much as 
31-5ft on July 1, 1941, and the total daily 
rainfall recorded on that day was 13in. 
Maximum flood discharge must have occurred 
on that day, but in the absence of information 
regarding the surface slope of water, its 
extent cannot be accurately worked out. A 
few records were available for surface slopes 
in two previous years on the basis of which 
and by using Chezy’s formula (C=72, for N, 
coefficient of rugosity=0-035) the maximum 
flood discharge was worked out at 90,000 
cusecs. 

The Hydrodynamic Research Station at 
Poona has, after a long series of observations 


catchment with another similarly situated, 
such as Tansa, which adjoins it to the south- 
west. The drainage basins of the two rivers 
are very similar as regards their geology, 
forest cover and topography. There is, 
however, one important difference in that 
the Tansa catchment above the dam is roughly 
circular in shape and falls under the defini- 
tion of fan catchment, offering maximum 
opportunity for the rapid concentration of 
run-off. In contrast, the Vaitarna catch- 
ment above the proposed dam is elongated 
and consequently the period of concentra- 
tion of run-off will be relatively longer than 
would be the case with a more compact 
drainage basin. Without allowing for any 
correction factor for this difference in the 
configuration of catchment areas and based 
on the probability curve for Tansa, it was 
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Fig, 6—Impingement of Spillway Discharge Jet on 
Downstream Water 
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Fig. 7—Vaitarna Dam : Overhead Cableway and Foundation for Dam 


computed that the flood discharges for 
Vaitarna would be: (1) 92,000 cusecs 
once in 100 years ; (2) 112,000 cusecs once 
in 200 years; (3) 140,000 cusecs once in 
500 years, and (4) 170,000 cusecs once in 
1000 years. In view of the very limited flood 
absorptive capacity of the Vaitarna reser- 
voir, it was decided to provide sufficient 
freeboard to absorb an extreme flood of 
short duration attaining a peak value of 
200,000 cusecs or about 1-8in per hour. 

The spillway crest level (Fig. 5) is fixed 
at 511 T.H.D.,* F.S.L. being 535 T.H.D., 
the gates being 24ft high. A freeboard of 


TABLE IV 


Discharge (cusecs) | Distance (feet) from | Maximum depth of 





toe to max. scour scour (feet) 
38,580 150 14-0 
65,960 240 27°5 
76,980 270 35-5 
86,540 310 38-0 
95,380 320 40:0 





5ft brings the top level of the dam to 540 
T.H.D. (Fig. 5). The question of dissipa- 
tion of energy at the foot of the dam was 
gone into in great detail, A geometrically 
similar model of the spillway to the scale of 
1/50 was constructed at the Hydrodynamic 
Research Station at Poona to find out: 
“the depth, extent and position of scour 
with a 5ft bucket at the toe for discharges 
ranging from 20,000 to 100,000 cusecs,” 
and to locate “‘ the position where the upper 
face of the jet issuing from the bucket 
impinges on the downstream water level.’ 
Pebbles of din to tin diameter were used in 
the bed. Table IV shows the effectiveness 
of the bucket under various discharges and 
the position of the scour-hole of maximum 
depth. A curve between discharge and the 
horizontal distance where the jet impinges 
on the downstream water is shown in Fig. 6. 
From this figure it will be seen that for a 
discharge of 92,000 cusecs this distance is 
225ft from the toe of the bucket. 
Experiments with splitters on the face of 
the dam at an elevation of about 60ft from the 
bed showed that they provided better down- 
stream protection against erosion than that 
obtained from the use of the bucket at the 
toe. However, as the river bed rock is 





* T.H.D., Town Hall Datum, 
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generally very tough, this was not soimportant 
as the maintenance of concrete work. It 
was therefore decided in favour of a Sft 
bucket at the toe, as shown in Fig. 5. 

The dam, with 1,750,000 cubic feet of 
excavation in soft rock, 3,857,000 cubic feet 
in hard rock, and 18,100,000 cubic feet of 
concrete, is bigger than any other similar 
concrete dam built so far in the country, 
and the tenders submitted by contractors 
have historical importance inasmuch as they 
represent the first significant attempt on 
the part of Indian contractors to enter the 
field of large-scale mechanised construction, 
hitherto carried out by foreign concerns. 
Four tenders were received to the designs 
and specifications issued by the Munici- 
pality, the lowest of them being Rs.40,637,395 
and the other three Rs. 46,583,300, 
Rs.63,273,151 and Rs. 71,212,705. Of 
these the first, i.e. the 
lowest, was rejected 
on the grounds that 
“* it was unrealistic and 
disclosed a failure to 
appreciate the implica- 
tions and magnitude 
of the problems in- 
volved.” Of the re- 
maining three, the first 
was by a considerable 
margin the lowest, the 
low total being the 
result of the low rate 
at which the firm had 
offered to do the con- 
crete work. The prices 
in the four tenders for 
Class 1 : 3 : 6 con- 
crete were Rs.164-5, 
Rs.188-5, Rs.262-5 
and Rs.303:5, respect- 
ively, for 100cubic feet. 
The second quotation, 
viz., Rs.188-5, was 
considered unrealistic 
and the tender was 
rejected. The third is 
nearly Rs.8,000,000 
less than the highest 
tender and was sub- 
mitted in association 
witha Europeanengin- 
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Fig. 8—Vaitarna Dam : Batching Plant with Insulated Aggregate Bins 


eering firm of international repute. The ten- 
derer in question, the Hindustan Construction 
Company, Ltd., which is the largest and the 
most experienced of Indian firms operating 
in India, was awarded the contract. The 
tenders were only tentative inasmuch as 
the design of the dam was in a preliminary 
state and the figure for the final official design 
as submitted by the same firm came to 
Rs.52,336,397-9-0, roughly equivalent to 
£4 million. The contract was let in August, 
1950, and work commenced on March 1, 
1951. The contract stipulates 900 working 
days for completion of the work. 

Most of the preliminary civil engineering 
work such as clearing of the jungle, erection 
of plant and machinery, laying of roads, 
construction of quarters for staff and workers 
with electricity and water, has been com- 
pleted. The plant assembled at the site is 





Fig. 9—Vaitarna Dam : Screening Plant at Quarry. 

















604 


the first of its kind in India and deserves 
mention. The crushing, processing and 
classifying of various sizes of aggregates 
are carried out 3 miles away at a quarry, 
where rock blasted out of a deep bed of blue 
basalt is lifted by diesel and electric shovels 
and transported by heavy “Euclid” dum- 
pers to the apron feeder of a Hadfield 
jaw-crusher at a rate of 200 tons per hour. 
This crusher, reported to be the biggest 
ever made in the U.K., discharges its pro- 
duce over a 300ft-long elevating belt, carrying 
it to a scalping screen at the head of a 
screening plant. After this primary separa- 
tion, enclosed and open elevators’ feed- 
ing numerous gyratory, gyrosphere cone, 
hammer mill and rod mill stone breakers, 
produce the six aggregates, including fine 
and coarse sands. These materials are 
then carried by a “ Pohlig” bicable rope- 
way to a stockpile at the site of the dam, 
where they lie in reserve in cones over 60ft 
high. Reclaiming of these aggregates is 
done by belt conveyors, running through a 
tunnel. At the end of this tunnel there are 
compartments which form the heads of 
another 330ft long, 37ft wide, insulated 
chamber. Through this chamiber six rows 
of belts carry the six aggregates, which, 
on their forward route, meet sprays of water 
and blasts of air, chilled to temperatures 
varying from 36 deg. Fah. to 42 deg. Fah. 
The cooled aggregates thus conveyed are 
stocked in insulated aggregate storage bins 
on the top of a Blaw-Knox 120 cubic yards 
per hour batching plant, erected on a steel 
and concrete structure over 80ft in height, 
from where they fiow through automatic 
weighing machines into concrete mixers. 

This concrete, poured into specially 
designed concrete buckets, is carried over a 
metre-gauge rail track by locomotive to 
the pick-up point, from where two 10 ton 
capacity Henderson cableways, with a span 
of 2100ft, carry and deposit the con- 
crete in its pre-cooled state at 60 deg. Fah. 
The cement is received in loose condition in 
special rail wagons at the railway station 
at Khardi, about 10 miles from the site. 
Cement from these wagons is scraped by elec- 
trically operated shovels into hoppers from 
where screw conveyors carry the material 
to four silos each of 500 tons capacity and 
a height of 105ft. Cement from these silos 
is then transported to Vaitarna by totally 
enclosed and air-operated cement carriers. 

Up to March 31, 1952, most of the excava- 
tion in soft and hard rock had been com- 
pleted and the foundations stripped ready 
for Goncreting. The installed machinery is 
valued at Rs.8,000,000, or about £600,000. 
The work was suspended during the monsoon 
and a new start made by October. So far no 
major bottlenecks have been experienced 
either in the supply of materials or plant and 
machinery and both the Municipality and 
the contractor expect the work to go “* accord- 
ing to plan.” 
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LuBRICATING Oms.—Marine and {Industrial Lubri- 
cants, Ltd., has just issued the fifth edition of its Morola 
brochure, which has been com: pietely ery The pro- 
duction of lubricating oils is caveats and descriptions of 
a distilling unit and an Edeleanu solvent extraction plant 
are given. The next section deals with applications and 
uses touching upon line shafting, slow and high speed 
steam engines, turbines, air compressors, diesel engines. 
road vehicles and agricultural machinery. The ad- 
visability of using additions is reviewed and the brochure 
goes on to discuss Morola oils and to give general 
information regarding lubricating oils, including notes 
of general interest. 
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Structures with the Aid of Models 


By T. M. CHARLTON 


The analysis described is based upon the virtual work principle, the fundamental 
equation of which is modified to incorporate finite model displacements. The condi- 
tions for finite displacements to be compatible with the principle when applied to 
linear and non-linear structures are explained, and the necessary properties and 
characteristics of the model stipulated. Model deflections can be measured without 


special apparatus. 


The method is then illustrated with reference to plane frames 


and the reactions and internal forces determined for both concentrated and dis- 


tributed loading conditions. 


INTRODUCTION 


HE analysis of structures with the help 

of scale models has been the subject of 
a number of papers both in the United 
States and this country.* The methods 
fall into two categories : (a) direct analysis 
whereby the forces and stresses in the mem- 
bers of the structure are actually measured 
on the model and scaled up to their actual 
values ; (6) indirect analysis whereby the 
model is used to assist calculation by elimi- 
nating some of the unknown quantities. 
This paper is concerned with the basic 
principles of one of the latter methods, 
which is commonly known as the Beggs 
or the deflection ratio method. Professor 
Beggs of M.I.T. investigated the method 
extensively and while it is usually associated 
with linear elastic structures, it can be applied 
with slight modification, to some non-linear 
cases. The method is usually said to be 
founded upon Maxwell’s reciprocal theorem 
(or Muller-Breslau’s principle) but reference 
to the principle of virtual work indicates a 
more fundamental approach. Essentially 
the method involves displacing a flexurally 
similar scale model of the system to be 
analysed in various ways in order to yield 
the conditions for the compatibility of strains. 
Application of the principle of virtual work 
enables the analysis to be completed 


THE PRINCIPLE OF VIRTUAL WORK 


This principle is a means of applying the 
conditions for equilibrium and as such can 
be said to be either the condition for the 
total potential energy of the loaded system 
to be stationary (a minimum for stability) 
or the law of conservation of energy applied 
to an infinitesimally small displacement of 
the loaded system. Thus, if 7;(i=1,2,..,N) 
is an internal force or a reaction and Fj; 
(j=1, 2, . . , m) is an external impressed 
force, the displacements corresponding to 
which are e and yj, respectively, then by 
the principle of virtual work :— 


i=N j=n 
DT, 8,- DF, - 8, .. o 
i=1 j=1 


This equation is fundamental for con- 
servative systems and does not depend in 
any way upon linearity or Hooke’s law. 
Furthermore, it can be modified if necessary 
to take into account dissipative forces. The 
systems of forces T and F are in equilibrium 
and the systems of infinitesimal displace- 
ments Se and 8y are compatible with the 
geometry of the loaded structure. 

_ It is well known that use must be made 
of both the conditions for equilibrium and 
the conditions for the compatibility of 
strains to enable a statically indeterminate 
structure to be analysed. If, therefore, the 
latter have been applied to the displacements 
the relationships which follow from equation 


(1) yield the equilibrium conditions. The 
converse is, of course, also true (see equa. 
tion 2). 

During his study of linear elastic struc. 
tures Otto Mohr observed that since the 
satisfaction of equilibrium by equation (I) 
ultimately depends upon the ratios of the 
small displacements, there is no need for 
the 8e’s and 8y’s to be infinitesimal provided 
that their ratios are not changed, i.e. finite 
(virtual) displacements e; and y; can be 
employed provided that their ratios remain 
the same as if they were very small. This is 
the basis of the model technique considered 
herein. The numerical ratios of the virtual 
displacements will not change appreciably 
in the case of linear elastic structures pro- 
vided that they are not so large that gross 
distortion is implied. For non-linear struc- 
tures the numerical ratios of the displace- 
ments do depend upon their magnitudes, so 
that very small displacement values must be 
used for model work. 

The principle of virtual work employing 
finite displacements has wide applications 
for the mathematical analysis of both linear 
and non-linear? structures and it is the basis 
of Engesser’s principle of stationary com- 
plementary energy.{ Its validity is more 
universal than would at first appear from 
the above remarks because finite displace- 
ments can, in fact, be employed mathe- 
matically so long as the compatibility con- 
ditions are algebraically the same as though 
they were infinitesimally small. While this 
implies that their numerical ratios are 
constant in the case of linear systems, it 
means much more for non-linear systems in 
general. 

The principle of virtual work for finite 
displacements, when such a procedure is 
valid in accordance with the restrictions 
dealt with above, can therefore be written :— 


i=N jon 
>7-4- D470... @ 
j= i j=' 


The prime is for the purpose of distin- 
guishing the arbitrary displacements from 
those actually due to the forces, although 
the latter can be employed in equation (2) 
for mathematical analysis as proposed by 
Engesser.§ Fig. | illustrates the quantities 
of equations (1) and (2). 

The purpose of the model is to determine 
the ratios of the displacements e, and y, 
for the structure by applying suitable dis- 
placements to the former and observing the 
deformed shape. 


THE MODEL METHOD 


The model must be flexurally similar to 
the structure, the analysis of which is required. 
This implies that it must generally be made 





t Structures with non-linear members as opposed to structures 
which ate non-linear by virtue of gross distortion “as. & 
oO. 





* See, for example, , Ency, W. J., Proc. Soc. for Exp. Stress 
Analysis, Vol. 6, No. 2, 1949, pages 84~105. 


me Ae yg T. M., Journal Franklin Inst., Vol. 250, 
Z. Architekten und Ingenieur Vereins zu 


. pages 543-551. 
§ Engesser, 
Hannover, Vol. *, No. 8, 1889, cols. 733-7: 
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true to scale geometrically from a material 
or materials which have similar elastic 
roperties to the material or materials of 
the actual structure ; thus, in the linear case, 
the model materials must obey Hooke’s 
jaw and have the same values of Poisson’s 
ratio as the materials of the prototype 
structure. The requirement concerning Pois- 
son’s ratio is only important when deflec- 
tions due to shear and torsion are significant, 
as they may be in a three-dimensional case. 
For the present purpose of demonstrating 
principles the case of plane frames only will 
be considered and satisfactory models of 
these for the linear case can be cut from 
sheets of Perspex or Xylonite. Further 
simplifications in model design and con- 
struction are afforded if it is known that 
deflections due to shear and member axial 
































forces are small compared with those due 
to bending. The model member cross 
sections can then be of rectangular cross 
section such that the appropriate second 
moment of area is reproduced to scale but 
not necessarily the scale corresponding to 
the model layout scale. (The second moment 
of area scale does not enter into the results 
but it must be the same for all members.) 

Large displacements can be applied to the 
model of a linear structure so long as the 
geometrical errors in the displaced form 
incurred thereby can be eliminated by using 
the “plus and minus ” technique or alter- 
natively calculated corrections. Thus, model 
deflections can generally be measured by 
means of ordinary scales. Mounting of the 
model on a vertical baseboard in order to 
eliminate friction effects is desirable and a 
sheet of paper behind the model will serve 
for the recording of the displaced form, 
using a very sharp lead pencil. When the 
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procedure described below is adopted, the 
displaced form actually represents an influ- 
ence line, as will be appreciated, and this is 
in accordance with Muller-Breslau’s prin- 
ciple for linear structures. 

Suppose it is required to determine the 
reactions on a linear structure. Each 
reaction component must be treated sepa- 
rately and a displacement applied to a 
model of the structure in the line of action 
of each in turn ensuring that no other 
movement takes place. Thus, in the simple 
case shown in Fig. 1, in order to find V4 
for any system of loading a vertical displace- 
ment v4 is applied to the model as shown 
and the deflections of the model at the load 
points are measured in the line of action of 
each load force. If these load deflections are 


Vis Vis + + Yyx by equation (2) :— 
fee 
rt eee ee en at See 
j=l 
whence 
I jen 
els t® is 
- "7 DEY fo 
j=l 
Similarly 
1 j=n 3 
H,=% SAY _—e 
“ J=1 
if y; (j=1, 2, . . m) represents the model 


displacement in the line of action of F, 
due to the application of the horizontal 
displacement A, at A. In equations (3), 
(4) and (5) the prototype forces and model 
displacements are employed, since the ratios 
of the displacements for the flexurally similar 
model are ideally the same as they would 
be for the prototype structure. 

It should be appreciated that the deformed 
shape under load of the prototype structure 
need not be reproduced on the model of a 
linear structure. For the analysis of a 
structure with non-linear members by this 
model technique it would, however, be 
necessary to reproduce the deformed shape 
under load, accurately. The above procedure 
could then be followed using extremely 
small displacements such that microscopes 
would be needed for measuring them. 

The determination of the moment M, is 
rather different from that of V, and H,, 
Having measured the model deflections 
) y, &c., for a rotation 6, at A, refer- 
ence must be made to the prototype structure 
before applying the virtual work principle. 
Thus, if the rotation 6, were applied to the 
foot A of the prototype structure, the dis- 
placements in the lines of action of the forces 
would be S.y', s.y", . . &c., where s is 
the layout scale factor of the model. There- 
fore, by the principle of virtual work :— 


se 
M => DAY oo. an 
4 xi 


A somewhat similar procedure must be 
followed when dealing with the effect of 
distributed loads ; the work done by the 
distributed load due to a displacement of the 
prototype structure is :-— 


Me TO OR oe es wo AD) 
Since the ordinates y are measured from the 
model equation (7) becomes :— 
w=sfw.y'.dx Raye abe 


when the model values are inserted. If such 
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a load is included, equations (4), (5) and (6) 
become, respectively :— 


1 Si x 
H, h, DAY “h, [we dx » (10) 
*1 


(11) 


It should be particularly noted that w, 
the intensity of the distributed load, and the 
distances x, and x, which specify its location, 
are actual (prototype) values. 

If having determined the reactions of the 
structure as described above, it is necessary 
to determine internal forces and moments, 
appropriate internal known displacements 
must be applied in turn within the model 
members and the resulting displacements 
in the lines of action of the loads measured. 
(Internal displacements can be applied by 
arranging suitable connections within the 
members.) Equation (4) or (5) can be used 
to give the required member force, as 


follows|| :— 
1 j=n 
C= s F ax. . 
i @é, » ie. 
v j=1 


Again, in order to determine the moment 
in a member at a connection due to the 
system of applied loads, an angular dis- 
placement of, say, 6; radians must be applied 
at the connection, taking care that there is 
no translational displacement. Equation (6) 
can then be used to determine the actual 
moment at the section of the member corres- 
ponding to the connection in the model 
member using the displacements measured 
on the model, thus :— 


(12) 


j=n 
AY we 
M. o >F- ve 


(13) 
j= 


It is clear that there must be as many 
member connections as there are unknowns 
(with the exception of the reactions). Even 
if a quantity can be determined by difference 
it is preferable to make the necessary mea- 
surements to avoid the effects of cumulative 
errors. 

When the analysis of the structure has 
been completed a final check on the reactions 
so determined can be made by the equili- 
brium conditions :— 


Vertical forces : 
r= 


ize 
DM > Fos 
j=1 


r= | j 


Horizontal forces : 
"deet a) j=a 


>= Fy.) 


r= 1 j=1 


Moments : 


r=R j=n j=n i= 
> M= > Ms => Fai . Y; +) Few E Xj 
r= | j=1 (3 = 


(14) 


where R denotes the number of reactions ; 
Y; is the vertical distance from the line of 
action of the horizontal component Fp; 
to a given point ; Xj is the vertical distance 
from the line of action of the vertical com- 
ponent F,.; to the given point. It is equally 
necessary to carry out internal equilibrium 


|| Although the model may have been constructed as suggested, 
assuming that axial and shearing forces can be neglected it is 
(ipso facto) still possible to determine them using the model as 
described. 
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checks depending upon the nature of the 
structure, by considering the structure to 
have been sectioned and checking whether 
each section is in equilibrium under the 
forces and moments acting upon it. 


CONCLUSION 


Unfortunately model methods of analysis 
are subject to errors due to basic assump- 
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tions concerning member connections and 
supports as are mathematical methods. 
Subject, however, to the accuracy with which 
the assumed conditions can be reproduced 
on the prototype, models provide an accurate 
means of analysis. In addition, model 
methods are often more rapid than are 
mathematical methods for the same degree 
of accuracy. 


The International Motor Show 


No. II—{ Continued from page 578, October 31st ) 


NE of the more interesting cars at the 
recent International Motor Show at 
Earls Court was exhibited on the stand of 
Armstrong Siddeley Motors, Ltd. The new 
“* Sapphire,” Fig. 6, available in six-light and 
four-light saloon form is attractive in appear- 
ance, beautifully finished, and equipped 
on a scale which, in view of its entirely 
competitive price, is particularly notable. It 
is powered by a 3-4-litre, six-cylinder engine, 
Fig. 12, of 90mm bore and 90mm stroke 
which, at a compression ratio of 6-5: 1, 
develops 120 b.h.p. at 4200 r.p.m. Further 
reference to this engine is made later in this 
report. 

A particular detail of this car is its trans- 
mission, for the buyer has the choice between 
a conventional clutch and an orthodox four- 
speed synchromesh gearbox, controlled by 
steering column lever, or an automatic 
centrifugal clutch, in conjunction with an 
electrically - operated pre - selector gearbox. 
The band brakes of the latter gearbox are 
engaged by solenoids, attached to the side 
of the gearbox, Fig. 7, and actuated elec- 
trically by finger pressure on a small switch 
lever working in a miniature gate beneath 
the steering wheel. 

The frame is of conventional design with 
open-channel longitudinal members, boxed 
in at the front and at the rear, and cruciform 
cross-bracing. Two large diameter tubes 
and two open-channel cross-members give 
additional torsional strength. The front 
suspension employs independent coil springs 
with trailing wish bones, while semi-elliptic 
springs are fitted at the rear. Anti-roll bars 
are fitted at the front as well as the rear and 
the steering gear is of the Burman recircula- 
tory ball design. 

The car, with an all-steel body, has a dry 
weight of 31 cwt, and with a power/weight 


ratio of 75 h.p./ton should provide more than 
average acceleration and general flexibility. 

An entirely new Daimler 3-litre convertible 
coupe, which has already been shown at 
the National Exhibition in Toronto and at 
the Paris Salon, is another car which attracted 
much attention. It is a two-door six-seater 
with modern lines bearing a distinct relation- 
ship to the styling of the Daimler 24-litre 
** Special Sports,” which it supersedes. 

Interesting details include power opera- 
tion of the hood, the windows and the luggage 
boot lid, which rises automatically when the 
handle of the lid is turned. The luggage com- 
partment, Fig. 8, is unusually deep and capa- 
cious, as the fuel tanks are in the rear wings, 
and a retractable spare-wheel carrier is 
carried below the floor. 

The engine used in the convertible coupe is 
similar to that in the 3-litre “‘ Regency ” 
saloon, but it is fitted with a special light- 
alloy cylinder-head, raising the compression 
ratio from 6-7: 1 to 7-5: 1, and the maxi- 
mum power from 90 b.h.p. to 100 b.h.p. 

In order to provide quite high cruising 
at low engine speed, an overdrive gear is 
included in the four-speed pre-selective gear- 
box, which is used in conjunction with a fluid 
flywheel, as in all Daimler cars. The over- 
drive gear is selected in the usual way by a 
lever on the steering column. 


SOME FOREIGN EXHIBITS 


As usual the American and Canadian cars 
are represented in strength, but it is impossible 
in this short survey to give any descriptions 
of their technical details. One of their 
characteristics is the almost uniform ap- 
pearance which sometimes makes it diffi- 
cult even for the enthusiast to distinguish 
between the various makes. All of them seem 
to be alike in their ample dimensions, their 





Fig. 6—Armstrong Siddeley ‘‘ Sapphire ’’ 3-4-litre Saloon 
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lavish equipment, low-swept bonnets anq 
low-placed louvres for the air intake on to 
of a massive bumper having substantia) 
overriders. 

The majority of them are fitted with auto. 
matic transmissions. The formerly extep. 
sively used eight-cylinder in-line engine jg 
rapidly losing ground to the vee-eight arrange. 
ment, and side valves are being gradually 
superseded by overhead valves. The Ameri. 
cans are becoming conscious of the import. 
ance of better thermal efficiency, and highe; 
compression ratios than hitherto are the 
rule. 

Of the various interesting American exhj. 
bits, the only car which, as far as size and 
engine output goes, is comparable with Euro. 
pean models, is the four-cylinder 2: 2-litre 
Kaiser ‘‘ Henry J. Corsair.” This car, fairly 
simple in finish and furnishing, sells in the 
U.S.A. for the equivalent of £540 and could 
well be a danger to British and Continental 
cars in world markets. 

Compared with the American models, the 
French and Italian cars are very much smaller 





Fig. 7—The “ Sapphire ” Transmission Gear 


in their overall dimensions, powered by 
engines rarely exceeding 24 litre capacity, 
and their weight, as a rule, is kept well below 
25 cwt. 

Looking at one of the best-known French 
representatives, the Citréen, one remained 
impressed by the ingenuity of the design 
which, though conceived almost twenty 
years ago, is still not only entirely modern, 
but in some respects, even more advanced 
than a number of other post-war construc- 
tions. The outstanding features of the 
Citréen, with its front-wheel drive, torsion 
bar springing, o.h.v. engine with wet cylinder 
liners, and integral chassis-body construc- 
tion, are well-known. Except for the war 
years, the car has been in continuous produc- 
tion since 1934—a convincing proof of its 
popularity and the soundness of the design. 

Among the popular representatives of the 
French small cars was the Panhard “* Dyna,” 
with an air-cooled two-cylinder engine of 
either 745 c.c. or 850 c.c., a car noteworthy 
because of its excellent road-holding pro- 
perties. Then there was the 750-c.c. engined 
Renault “ 4 cv,” a make which is extremely 
popular on the Continent and of which more 
than 350,000 have been manufactured since 
the war. On the same stand was the Renault 
“ Fregate ” saloon, a car with a particularly 
smooth body outline. The 2-litre four- 
cylinder short-stroke engine, with aluminium 
cylinder head, has a power output of 58 b.h.p. 
at 4000 r.p.m., and the four-speed gearbox 
contains an overdrive gear. The car has 
independent springing of all wheels and is 
expected to become almost as popular as the 
750 c.c. model. 

One of the most interesting French cars 
is probably the 2-litre Hotchkiss-Gregoire, 
















































































ty, 
OW 


ich 
ied 
gn 
ity 
‘nl, 
ed 
IC- 
he 
on 
ler 
IC 


C- 
its 


It 





Nov. 7, 1952 


THE ENGINEER 





Fig. 8—Luggage Boot and Wing Petrol Tanks of the 3-litre Daimler Convertible 


which abounds with unorthodox technical 
details. This car has an integral body and 
chassis, made chiefly of light-alloy castings, 
with light-alloy panelling, and the engine is a 
2:2-litre four-cylinder horizontally-opposed 
unit mounted well ahead of the front wheel 
centres and driving the front wheels. Front 
and rear wheels are independently sprung by 
means of coil springs and levers which give 
a variable-rate suspension. In spite of ample 
overall dimensions, the car weighs only 
22 cwt. 

Of the Italian cars exhibited, the Alfa 
Romeo and Lancia are basically the same 
models as shown last year, but there is a new 
Fiat “* 1900 ” which, in its general conception, 
resembles the well-known Fiat “ 1400.” A 
distinguishing detail of this car is its fluid 
coupling, additional to a conventional dry 
single-plate clutch, and a five-speed gearbox. 
Also exhibited at this stand was a new sports 
coupé, (Fig. 9) with a 2-litre engine. The 
power unit is an eight-cylinder vee engine, 
with the cylinder blocks arranged at an angle 
of 70 deg., with 77mm bore and 61-3mm 
stroke. At a compression ratio of 8-5: 1, 
it develops 110 b.h.p. at 6000 r.p.m. The 
light-alloy cylinder block has cast iron liners, 
and an aluminium head with valve seat 
inserts is employed, the overhead valve gear 
being actuated by push rods from a central 
chain-driven camshaft in the crankcase. The 
wheels are independently sprung by a sys- 
tem of radius arms and coil springs. 

To judge by the crowds which gathered 
round the stand of the Pegaso “Z 102,” 
illustrated in Figs. 10 and 11, the only Spanish 
exhibit must have caused almost the same 
sensation here as it did at the 1951 Paris 
Salon. The 2-5-litre eight-cylinder vee- 
engine of 75mm bore and 70mm stroke has 
a compression ratio of 8:1 and develops 
165 b.h.p. at 6500 r.p.m. It has aluminium 
cylinder heads with “‘ Stellite ’ valve seats, and 
the valves are directly actuated by two chain- 
driven overhead camshafts for each cylinder 
bank. An unusual detail is the use of 
sodium-cooled exhaust valves. The torque 
is transmitted from a dry single-plate clutch 
through an open propeller shaft to the gear- 
box, which is cast integrally with the dif- 
ferential casing. The propeller shaft extends 
past the centre-line of the rear wheels to 
a reduction gear, and the drive is then 
returned to ‘the five-speed gearbox, and 





from there to the spiral-bevel rear-drive. 
Universally-jointed open half-shafts lead to 
the rear wheels, which are connected 
by a de Dion transverse tube and sus- 
pended by transverse torsion bars and dam- 
pers. A push-pull triangle transmits drag and 
thrust to the rear of the car and takes care 
of the reactions due to acceleration and 
braking. Light-metal brake drums, with 
cast iron liners, are mounted adjacent to 
the differential casing and are hydraulic- 
ally operated from one common brake 
cylinder. 

The independent front wheel suspension 
employs double wishbones and short torsion 
bars, which run both fore and aft, parallel to 
the longitudinal chassis members. The 
heavily-finned brake drums of the front 
wheels are also of light metal, and hydrau- 
lically-operated two-leading-shoe brakes are 
employed. The mechanical details of its 
interesting and well-displayed chassis are 
worth studying. The car is claimed to have a 
maximum speed of about 135 m.p.h., and an 
even higher speed is expected from a new 
model, still in the experimental stage, fitted 
with a supercharged version of the 2-5-litre 
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engine, which is to have an output of 250 b.h.p 
at 6800 r.p.m. 


COMPONENT DESIGN 


The following is an attempt to survey some 
major components which, by design and 
construction, may indicate some future trend 
in automobile engineering. We have already 
commented upon two new British engines, 
the power unit of the Humber “ Super 
Snipe” and that of the Armstrong Siddeley 
** Sapphire,” and we also. mentioned the 
introduction, last spring, of “‘ super-square ” 
engines by Vauxhall Motors, a design modifi- 
cation which, incidentally, had been achieved 
without altering the basic conception of the 
previous layout. Studying the details of these 
engines and, in addition, those of some other 
recently marketed British and foreign cars, 
one gets a fairly clear idea of the main factors 
which to-day govern modern engine design 
and will probably continue to do so for some 
time to come. These factors, in general 
terms, are the replacement of side valves by 
overhead valves, a development which is 
gradually becoming almost universal, the 
adoption of a close stroke/bore ratio, and the 
use of combustion chambers which, in con- 
junction with higher compression ratios, 
increase output and improve the overall 
thermal efficiency. The advantages of short- 
stroke engines and of their extremes the 
“* square” and “ super-square ” engines has 
been frequently referred to in these columns. 
Compared with long-stroke engines, the lower 
piston speeds and the correspondingly 
reduced inertia forces of the reciprocating 
masses, the better breathing capacity due 
to larger valve areas, and the stiffer crankshaft 
with crankpins and journals partly over- 
lapping at the crank webs, have made these 
engines extremely popular. Their only dis- 
advantage, that of a slight increase in overall 
length, is more than outweighed by a corres- 
ponding reduction in height which allows the 
adoption of larger air filters and, incidentally, 
suits the requirements of the body designer 
who aims at a low down-swept bonnet line. 

The short-stroke engine, useful as it is at 
present, might become a necessity if other 
cylinder arrangements than the conventional 
in-line layout have to be employed, for 
instance, the horizontally-opposed or the vee- 
cylinder arrangement. Engines of this kind 
offer very definite advantages by saving 
valuable body space ; horizontally-opposed 
two - cylinders are becoming increasingly 
popular in French small cars, the flat-four 
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Fig. 9—The Fiat Vee -8 Sports Car 
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Fig. 10—The Pegaso ‘“ Z102 ” Chassis Fig. 11—2-5 - litre 8-Cylinder Pegaso Engine - 

has proved very successful in the Jowett car than that of other engines of the same com- allows the accommodation of larger valves Th 

and in the German “ Volkswagen,” and in pression ratio. The value of the hemi- and the “streamlining” of valve ports, has she 

U.S.A., the vee-eight is gradually replacing spherical combustion chamber which, apart been recognised by the designers of sports ble 

the long eight-cylinder in-line. This develop- from permitting high compression ratios, and racing engines for many years. There sh 

ment is particularly significant, the more so Th 

as some recently introduced six-cylinder vee shi 

60 deg. engines, such as the Lancia “* Aurelia axl 

B.50” and, further, a new Magirus 135 b.h.p. thi 

air-cooled diesel, seems to prove that the main ct 

problem of the vee-six, the balancing of the “ 

free couples, has been successfully overcome. mm 

The question of overhead valves is closely a 

connected with that of high-efficiency cylinder od 

heads. In order to provide a maximum out- sh 

put per unit cylinder capacity and a high nT 

thermal efficiency, it is essential to raise the . 

compression ratio of an engine to the limits * 

set by the sensitivity of an individual fuel in rt 

respect to its “knock” properties. It is th 

known that during the war all big petroleum a 

companies have built large and expensive li 

plants for the production of high-grade avia- ye 

tion spirit, but that the demand for such fuel 2 
has considerably declined with the advent 

of the kerosene burning gas-turbine in mili- bo 

tary aviation. Catalytically-cracked petrol th 

of about 80 octane number is nowadays pl 

obtainable all over the world and at a price : 

which, from a purely economical point of y 

view, would justify its general use providing . 

that the present engines can utilise the . 

anti-knock properties of the fuel to the full ’ 

extent. Investigations carried out in this 4 

country and in the U.S.A. on a great number , 

of vehicle- engines of different design have 4 

shown that side-valve engines, though having | 
a low octane requirement relative to their 
compression ratio, are difficult to design and 
to operate at compression ratios above 
7:1. By contrast, overhead valve engines, 

which, at low speed, have high octane require- b 

ments, show a diminishing requirement with : 

increasing speed and require a fuel of higher d 

anti-knock value than side-valve engines, in . 

consequence of their greater breathing capa- t 

city and higher mean effective pressure. For t 

this reason alone, apart from other considera- § 

tions, the overhead-valve arrangement is E 

particularly suitable for high-speed engines s 

with high compression ratios. It allows the d 

anti-knock properties of high-grade petrol to : 

be fully utilised so that the gains, obtainable 

by higher compression ratios, more than offset : 

t 


the increased fuel cost and result in an overall 
gain to the consumer. 

In regard to the best shape of the com- 
bustion chamber, it appears from investiga- 
tions carried out in this country and in the 
U.S.A. that the hemispherical cylinder head, 
especially when made of light metal, has an 
octane requirement several numbers lower 





Fig. 12—Armstrong Siddeley 3-4-litre ‘‘ Sapphire ’’ engine 
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has been reluctance, however, to use 
valves, inclined relative to the cylinder axis, 
in engines for standard production cars 
pecause Of the complex and expensive valve 
operating gear, necessitating, as a rule, 
either one or two overhead camshafts or 
ysh-rod operation from two camshafts in 
the crankcase. In some recently developed 
engines, this difficulty has been overcome in 
, comparatively simple way, and in last 
ears report on the 1951 Motor Show, we 
described some engines with hemispherical 
combustion chambers, the inclined valves of 
which were operated by push-rods from a 
single camshaft located in the crankcase. 

The engine of the new Armstrong Siddeley 
“Sapphire,” to which we have referred, 
Fig. 12, is a good example of this design 
rinciple. The 3-4-litre six-cylinder engine, 
of 90mm stroke and 90mm bore, has a com- 
ression ratio of 6°5:1, and develops 
120 b.h.p. at 4200 r.p.m. The combustion 
chambers in the cast iron cylinder head are 
hemispherical, and the valves are set at an 
angle of 35 deg. relative to the cylinder axis. 
The valve-operating gear comprises one cam- 
shaft, mounted fairly high up in the cylinder 
block and driven from the crankshaft by a 
short roller chain, push-rods and rockers. 
The valve rockers are mounted on two rocker 
shafts, one for the inlet and one for the 
exhaust valves, an arrangement similar to 
that of the 5-3-litre vee-eight engine of the 
Chrysler “* Imperial,” which is also repre- 
sented at the Show. With this valve arrange- 
ment, the length of the push-rods for inlet and 
exhaust is, of necessity, different, but in order 
to compensate for difference in weight, the 
shorter rod operates the bigger inlet valve. 
The push-rods are cupped on both ends, and 
a ball is interposed between the bottom cup 
and the tappet. The valve actuating mechan- 
ism is simple and its weight is practically 
the same as that of other o.h.v. engines of 
comparable size with the valve arranged in- 
line. It should be more than adequate for 
engine speeds in excess of the rated speed of 
4200 r.p.m. 

The sparking plugs are positioned in the 
centre-line of the cylinder head and, to make 
them accessible, tubes are fitted round the 
plug bosses which extend upwards through the 
top of the rocker cover. This cover is made 
of two layers of sheet steel with felt sand- 
wiched between them as a sound-damping 
medium. Inlet and exhaust ports are located 
on opposite sides of the cylinder head, as is 
usual in engines with hemispherical com- 
bustion chambers, and the inlet manifold is 
heated by a water-jacket to prevent con- 
densation of the fuel-air mixture. 

(To be continued ) 
























Jet Aircraft Production at Belfast 
It was announced on Thursday of last week 
by Rear Admiral M. S. Slattery, chairman of 
Short Brothers and Harland, Ltd., that the 
first ‘“‘ Canberra ” jet bomber to leave the pro- 
duction line at the company’s Belfast works has 
now flown. It was about the same time almost 
) two years ago that two other companiés began 
to lay down production lines for this machine to 
supplement production from the parent factory of 
English Electric Company, Ltd., Preston. It was 
stated that a contributory factor in this early 
delivery was the fact that the company had 
ordered over £1,000,000 worth of machine tools 
from the continent well in advance of the general 
demand, which later swamped the supply. It 
was thus able to proceed with production of 
the “‘ Canberra” without subcontracting. 

Short Brothers and Harland, Ltd., are also 
establishing a production line for fifteen 
“Comet ” Series II machines, the first of which 
should fly in the summer of 1954. The chairman 
declared that the company had the facilities, 
including labour requirements, to produce a 
“ Comet ” a day if suitable numbers were ordered. 
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Structural Research Establishment 
at Glengarnock 


The Structural Research Establishment at Glengarnock, which, since 1945 has been 
under the control of the British Shipbuilding Research Association, was set up 
by the Research Committee of the Institute of Welding in 1938. The original 
equipment consisted of a machine for applying lateral loads and early this year 
a second machine, which can apply axial and lateral loads simultaneously, was 
completed. Both machines are generally described together with an account 


of the scope of the experimental work. 


To horsepower of the machinery required to 
drive a ship at a specified speed is usually 
estimated from the results of model tests carried 
out in an experimental tank. This method of 
using a scale model can yield a certain amount 
of information for guidance in _ structural 
design, but a major difficulty exists with regard 
to the scale effect upon the quality of the work- 
manship. This important limitation upon the 
value of model tests makes it necessary to 
experiment with full-size components when data 
is required concerning the more complex struc- 
tural members, and especially when the suit- 
ability of riveting or welding has to be assessed 
as a method of joining. To satisfy such require- 
ments testing facilities were provided at Glen- 
garnock in a test house on a site in the grounds 
of ‘the Colville Constructional Company, Ltd., 
and they have been extended recently to permit 
investigations of a wider character to be under- 
taken. 

As mentioned in a recent Journal note 
we paid a visit of inspection to the testing 
establishment to see the original machine and the 
No. 2 machine, which has been added to the 
equipment and was put into operation earlier 
this year. This machine was mentioned by Dr. 
Livingston Smith in his Thomas Lowe Gray 
Lecture, a relevant abstract of which appeared 
in THE ENGINEER of January 25, 1952. 

The extension of welding, asa method of joining, 
to ships’ structures made it necessary to obtain 
data upon which to compare the merits of 
riveting and welding, and for this purpose full- 
scale testing of ships’ structural members was 
initiated in 1938 by the Research Committee of 
the Institute of Welding. Towards the end of the 
war the British Welding Research Association 
took over the research projects of the Institute 
for a short period before the whole of the work 
was transferred to the British Shipbuilding 


Research Association in 1945. Since that date 
the experimental work has been extended to 
include a variety of rolled and built-up sections 
and different forms of end connections. The 
committee concérned, the members of which 
represent shipbuilders, Lloyd’s Register of 
Shipping, the Marine Division of the Ministry of 
Transport, and the Admiralty, formulate test 
programmes to satisfy the industry’s short-term 
requirements, while at the same time bearing in 
mind the need to test any new developments 
likely to result in structural economies. In- 
formation resulting from the tests has indicated 
that for welded stiffening the present riveting 
standard can be reduced, and this finding has 
resulted in amendments to the rules concerned. 

In 1945 the equipment consisted of a single 
testing machine for applying lateral loads only 
and, as mentioned previously, the B.S.R.A. has 
provided a second machine of higher overall 
capacity, which can apply axial and lateral 
loading simultaneously. This new equipment 
considerably widens the field of investigations to 
include sections of decks and shell subjected to 
main longitudinal bending stresses in addition to 
local applied lateral loads. 


No. 1 MACHINE 


The original purpose of the machine which 
was installed in 1938 was to compare, under 
conditions of lateral loading, composite beams 
consisting of plates and sections riveted together 
with welded beams. End conditions were to be 
of partial fixity in keeping with those normally 
encountered in ship construction, and the tests 
were intended to assess the merits of riveted and 
welded stiffening. Another part of the pro- 
gramme was to investigate welded construction 
with a view to evolving the most economical 
methods of producing a sound and light structure 
which would have an efficiency and strength 





No. 1 Machine 
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equivalent to riveted bulkhead stiffeners, deck 
peams and girders and shell framing as specified 
in existing rules. : 

Hydraulic tank testing was not possible for 
gveral reasons, including the need for access 
to both sides of the specimen, the effect of 
poundary constraint on stiffeners at varying 
distances from the tank sides and the consequent 
difficulty in obtaining true comparisons between 
specimens of different strength and stiffness 
when tested together. Apart from the technical 
difficulties, the number of specimens and the 
yaried degrees of end restraint considered repre- 
gnted a large number of tests involving an 
enormous cost. 

To meet requirements a test frame was 
constructed which can be seen in our illustration 
with a test specimen consisting of a strip of 
aluminium alloy plating, 16ft in length, stiff- 
ened by a special channel section having 
fanges of unequal thickness, and connected by 
aluminium alloy flanged plate brackets and 
sections to the end structures which are tied 
together by heavy scantling girders at top and 
bottom. Intended to represent double bottom 
structures, these bases are of cellular construc- 
tion having skeleton and solid floors, and to 


Specimen 


Test Length 24 0" 
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tests as No. 1 machine, has been designed by 
the B.S.R.A. to apply both lateral and axial 
loads either independently or simultaneously, and 
there is additional provision for testing con- 
tinuous beams. The machine is illustrated on the 
opposite page and the outline arrangement can 
be seen in our line drawing. The components 
intended to be tested include transversely or 
longitudinally stiffened bottom plating, stiffened 
deck plating, side framing elements, bulkheads 
with vertical loading, pillars with side loads, box 
girders, hatch coamings, web plate girders and 
continuous beams with unequal loading. A 
specimen 24ft long by 9ft wide can be accommo- 
dated and the component shown under test in the 
drawing represents a vertical bulkhead subjected 
to water pressure plus column loading, or bottom 
plating subjected to a longitudinal bending load 
and water pressure. 

Lateral loading arrangements permit of 
greater force being exerted than in No. 1 machine, 
and the six 50-ton rams can provide a maximum 
distributed load of 300 tons. Three 200-ton 
double-ended rams mounted at one end of the 
machine can apply a maximum tensile or com- 
pressive load of 600 tons, independently of lateral 
loading, to produce longitudinal direct stresses, 


——>+1_— Specimen 200 ton Rams 
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increase rigidity the struts of the skeleton floor 
can be welded up or they can be released to give 
reduced stiffness. 

Six 30-ton hydraulic rams along the length of 
the specimen simulate water pressure and the 
load is distributed transversely by means of levers 
and push rods, the load being applied to the 
plating, as is usual in ship structures. The 
longitudinal spacing of the rams can be arranged 
to give a pressure gradient similar to that sus- 
tained by a bulkhead. Specimens 16ft and 24ft 
long by 9ft wide can be accommodated and a total 
distributed load of 180 tons applied. Clearances 
are such that 35in brackets can be used and the 
specimen placed either way in the machine so 
that the load can be applied to either side of the 
structure. The stiffeners may be arranged at 
2ft or 3ft spacing. 

The hydraulic equipment is of Amsler manu- 
facture. The rams were unpacked and carefully 
lapped to ensure an oiltight fit, this arrange- 
ment giving a practically frictionless ram, so 
that the fluid pressure directly reflects the load. 
Equal thrust is exerted by all the rams, which are 
subjected to the same pressure, applied to the 
system by an electrically driven continuously 
tunning pump. An Amsler load maintainer and 
pendulum dynamometer measures and sets the 
load and the gear ensures that the load remains 
constant and unaffected. by the distortion of the 
test specimen. 

The new machine, intended for the same general 





from 8 tons to 10 tons per square inch, cover- 
ing the normal range of hogging and sagging 
stresses. 

A heavy lower central girder provides a base 
for applying the lateral loading and two fabri- 
cated plate box girders at specimen level support 
the reactions set up by the axial loading. End 
stools connect the girder systems, one supporting 
the axial loading rams and the other having a 
heavy cross girder, two large anchor pins and a 
flexible centre section which is not stiffened and 
permits the upper side girders to extend under 
the reactions from the axial loading without 
transmitting any to the base. Mounting boxes 
of cellular construction give a variable degree of 
end rigidity and stand on flexible diaphragms. 
The inside diaphragms are the tensile com- 
ponents and take up half the lateral load as 
well as any additional tension induced by the end 
fixing moment. To keep extensibility to a mini- 
mum the plate is fairly thick, but this is reduced 
at the top and bottom to give greater flexibility 
at the connecting points. The diaphragms 
remote from the test specimen are subjected to 
compression and the thin plating has been 
stiffened, over the greater part of the span, to 
prevent buckling. As designed, the diaphragms 
are flexible and the pair of diaphragms at each 
end form a parallel motion mechanism which 
offers practically no resistance to longitudinal 
the hydraulic fluid pressure as a measure of the 
movement, so that the specimen mounting box 
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has no tendency to turn and so alter the degree 
of end fixity. The design of the framework has 
been based on the “ closed-framz ”’ principle, so 
that loading reactions are absorbed internally 
and no forces are transmitted to the foundation. 

The span can be divided into three by two 
elastic supports afforded by cross girders 
attached to elastic couplings, acting as carriage 
springs, by tie rods. The leaves of the couplings 
are of high-strength aluminium alloy, 40 tons per 
square inch, and it is possible to vary both the 
span and the number of leaves to give almost 
complete rigidity or an extension of #in under a tie 
rod pull of 50 tons. By using aluminium alloy 
instead of steel the springs are one-third of the 
bulk and one-ninth of the weight, and so can be 
easily handled. Rails laid longitudinally allow 
the springs to be moved to almost any position 
along the length of the specimen and the arrange- 
ments allow for testing under conditions of 
elastic restraint. 

Due to difficulties in obtaining the hydraulic 
equipment, packed rams had to be accepted, but 
the friction in the glands precluded the use of 
load, and so N.P.L. calibrated Macklow-Smith 
hydraulic capsules have been embodied to 
measure the force delivered by each ram. Three 
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electrically driven Williams Janny hydraulic 
pumps continuously deliver any pressure as 
preset on a spring-loaded control valve. One 
pump is used for axial loading, one for lateral 
loading and one is standby, but any pump can 
be connected to any ram. Each ram is chromium 
plated to obtain uniform gland friction. The 
construction of the machine has been carried out 
by Colvilles Constructional Company, Ltd.,; and 
Brown Brothers, and Company Ltd., supplied the 
hydraulic equipment. 

At the time of the inspection a panel of jin 
plating, measuring 24ft by 6ft and stiffened by 
three 8in bulb angles spaced 2ft apart, was 
mounted in the machine and the span divided 
into three sections by two web girders attached 
to elastic couplings. To demonstrate the 
machine a beam loading of 25 tons per ram was 
applied, making a total of 150 tons, and then 
taken off, and then a small load of 5 tons per 
ram was applied to give a total beam loading of 
30 tons to which was added an axial load of 
30 tons per ram, making the total 90 tons : the 
end movement observed was 0-Olin. 

In one of our photographs some of the elec- 
trical resistance strain gauges can be seen and 
near each active gauge or group of active gauges 
is a dummy gauge. All the circuits, some 180 in 
number, are led in a conduit to a selector switch 
mounted in a small cabin, where the no-load and 
load readings are taken, and for a temperature 
compensation check the active and dummy gauges 
are led to a Wheatstone bridge. Deflections are 
measured by dial gauges and both strain and 
deflection readings are taken at intervals as the 
specimen is loaded and these are checked as the 
load is removed. Under the general heading of 
“* Ship Structural Members ” some of the results 
of the work carried out in No. 1 machine have 
been presented elsewhere.* 





* Adam, J. L.: Trans. I.N.A. (1940).—Lillicrap, C. S., and 
Jensen, C. J. G.: Trans. Inst. E. Shipb. Scotland (1943-44).— 
Lillicrap, C. S., and Jensen, C. J. G.: Trans. N.E. C. Inst. E. Shipb. 
(1944-45).—Jensen, C. J. G.: Trans. N.E.C. Inst. E. Shipb. 
(1948-49).—Hadjissyrou, A. G., and Lackenby, H.: Trans, Inst. 
E. Shipb. Scotland (1951-52). 
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London’s Water Supply 


By H. F. CRONIN, C.B.E., M.C., B.Sc. (Eng.) 


In his presidential address, delivered to the Institution of Civil Engineers last 
Tuesday, Mr. Cronin gave an account of the history and development of the 
pumped water supply to London, which, he noted, had started from small beginnings 


in the reign of Queen Anne. 


The abstract from Mr. Cronin’s address which we print 


below concerns the development and operation of the Metropolitan Water Board. 


N a few weeks’ time there will occur the 

fiftieth anniversary of the passing .of the 
Act which authorised the formation of the 
Metropolitan Water Board. The Board is a 
public authority composed of sixty-six mem- 
bers, elected by the various local authorities 
and certain other bodies. When it came into 
being it acquired by purchase the under- 
takings of the eight Metropolitan Water 
Companies, as well as those of the Urban 
District Councils of Enfield and Tottenham. 
At the present time the Board has 6,500,000 
consumers, residing in an area of approxi- 
mately 540 square miles. These and the 
industries in which they are employed 
required in 1951-52 an average daily supply 
of 316 million gallons. Added to this were 
bulk supplies of 6,000,000 gallons per day 
so that the total average daily demand was 
322 m.g.d. Of this, 219 m.g.d. were derived 
from the Thames, 54 m.g.d. from_the Lee, 
and the remaining 49 m.g.d. from under- 
ground sources. 

The principal works dealing with Thames 
water lie between Staines and Surbiton, 
although there are still filtration and pumping 
stations nearer to London, at Barnes, Barn 
Elms and Kew. In the Lee Valley the works 
stretch from Hertford to Hackney. 

Nearly 2,000,000 persons live in the 
catchment area of the Thames above the 
intakes, whilst in that of the Lee the number 
is about 280,000. In consequence all the 
river water is polluted or is liable to pollution 
and the treatment consists of retention in 
storage reservoirs, filtration and chlorination. 
About three-quarters of the well water is 
sufficiently pure to be pumped direct into 
supply after chlorination, but the remainder 
is delivered into the New River and, mixed 
with River Lee water, is filtered at Hornsey 
and Stoke Newington. 

The whole of the supply to London is 
dependent on pumping and the magnitude 
of this operation will be appreciated when 
it is realised that from the Thames works 
alone about 1,000,000 tons of water on a 
normal day, rising to 14 million tons on a 
peak day, have to be pumped into London. 

The Board is one of the largest water 
undertakings in the world, supplying a popula- 
tion of .6,500,000 persons, compared with 
8,000,000 persons supplied by New York. 
Owing, however, to the greater use of water 
in the United States the consumption in New 
York is about 870 m.g.d., whilst the city of 
Chicago with 3,6000,000 consumers requires 
no less than 734 m.g.d., as against 316 m.g.d. 
for the Metropolitan Water Board area. 
All these figures are in Imperial gallons. 

Mere size, however, is no criterion of 
performance and it is upon the latter that 
a.water undertaking is judged. So far as 
meeting the demands of the consumer is 
concerned, the Board, in spite of difficulties 
due to wars and economic causes, has stood 
the test, but on account of the inability to 
construct more reservoirs, the future gives 
rise to some anxiety. 

With regard to the purity of the supply, 
I cannot do better than to quote from the 
Government White Paper of 1944, entitled 
‘**A National Water Policy,” in which it is 
stated :—‘‘ Not so many years ago it was 





thought in responsible quarters that London 
would have to abandon the use of the Thames 
and the Lee, but to-day 90 per cent of 
London’s water—bacteriologically one of the 
purest in the world—comes from these two 
rivers.” 


THE EARLY DAYS OF THE METROPOLITAN 
WATER BOARD 


In June and July, 1904, the Board took 
over the works, duties and obligations of the 
eight water companies and also the under- 
takings of Enfield and Tottenham Urban 
District Councils, for which it paid a total 
sum of approximately £47,500,000. Thus, 
nearly 300 years after the formation of the 
New River Company, the Metropolitan 
Water Companies came to an end. It has 
been fashionable to decry their achieve- 
ments, but there is no denying that many of 
the works which they constructed and which 
are still in use are examples, and very good 
examples, of the best engineering practice 
of their day. Whatever may have been their 
shortcomings, one company at least appre- 
ciated the value of its chief engineer, and it 
is on record that he received in addition to 
a salary certain emoluments, and some relief 
from income tax, a commission on all the 
new works which he constructed. It need 
hardly be added that under such an excellent 
arrangement the works of this particular 
company were always up to date and fully 
adequate to meet the demands made upon 
them. 

After determining procedure and deciding 
upon its organisation, the Board took stock 
of its position and commenced to integrate 
its heritage. Its obligations consisted of an 
increasing supply to some 6,400,000 persons, 
who, together with the industry in the area, 
required about 210 m.g.d. 

The future population and demands of 
Water London had been the subject of 
investigations by the last two Royal Com- 
missions. Lord Llandaff’s Commission esti- 
mated that the population to be supplied in 
1941 would be about 12,000,000 persons and, 
further, that an allowance of 35 gallons per 
head per day for all purposes would then be 
ample. Thus, the total demands in 1941 
were expected to be about 420 m.g.d., and 
these figures were adopted by the Board in 
preparing its programme of new works. 

The assets on taking over were, in the light 
of present-day experience, not easy to define. 
So far as the wells were concerned, many of 
the yields given in evidence proved later to 
be on the optimistic side, whilst the Lee had 
already given signs, and later conclusive 
evidence, of being overdrawn. In the case 
of the main source, the Thames, the amount 
which could legitimately be abstracted was 
becoming inadequate. The conditions of 
abstraction did, however, include the im- 
portant and favourable provision that 130 
m.g.d. could be abstracted irrespective of the 
flow in the river. This was usually referred 
to as the “ unrestricted right.” It was, how- 
2ver, evident that more storage was required 
and that a minimum flow would be imposed 
sooner or later. 

With regard to the supply from the Lee, 
powers for as much storage as that valley 
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would accommodate had been bequeatheg 
by the East London Company, and therefor, 
the first major task of the Board was to 
secure authority for the construction of addj. 
tional reservoirs in the Thames Valicy, 


THAMES STORAGE 


Having determined as a matter of Policy 
to continue to take water from the Thames 
and basing its calculations on the flows of 
1899 and on the then existing conditions of 
abstraction, the Board decided to apply to 
Parliament in the session of 1910-11 for 
powers to build one reservoir near Sunbury 
and seven other reservoirs, having a joint 
capacity of about 20,000 million gallons, in 
the vicinity of Staines. Of these, the Sunbury 
reservoir was withdrawn before the Bill was 
considered, two were thrown out by the 
Parliamentary Committee, two were subse. 
quently withdrawn by the Board, and powers 
for the remaining three were granted. These 
latter were eventually constructed, two being 
merged into the Queen Mary reservoir 
(6679 million gallons) and the third, enlarged 
under powers of the 1935 Act, to form the 
King George VI reservoir, Staines (4466 
million gallons). 

In the same session the Thames Con- 
servancy introduced a Bill dealing, amongst 
other matters, with the Board’s powers of 
abstraction, under which the Board was to 
be required to give up its ‘ unrestricted 
right” to take 130 m.g.d., in exchange for 
additional powers of abstraction. By agree- 
ment between the two Boards it was pro- 
posed that a statutory minimum flow of 
140 m.g.d. should be maintained at Tedding- 
ton Weir after the Water Board had con- 
structed further storage, the reason for 
adopting this figure being that the calculated 
amount of storage based on a minimum flow 
of 140 m.g.d. would be the same as if the 
existing conditions of abstraction, including 
the “unrestricted right” to 130 m.g.d., 
remained in force. 

Both Bills were considered together by the 
same Joint Select Committee of the two Houses 
and attracted considerable opposition. The 
result of the Water Board’s application has 
already been stated whilst, in the case of the 
Conservancy Board’s Bill, the Committee 
decided on a statutory flow of 170 m.g.d. As 
the Conservancy asked for 140 m.g.d. and 
its opponents pressed for 200, it is not 
difficult to follow the abstruse calculations 
which took place in the committee room 
while the contending parties waited in the 
corridor. Provision was also made in the 
Act, and confirmed in subsequent Acts, 
whereby the Local Government Board and 
its successors could, in conjunction with the 
Ministry of Transport, reduce the statutory 
flow in an emergency. 

The conditions of abstraction have since 
been altered from time to time and the Board 
has now powers to abstract an average of 
300 m.g.d. (400 m.g.d. after the construction 
of either Wraysbury or Datchet reservoirs) 
during any year with a maximum of 1200 
million gallons on any one day, subject 
always to the maintenance of the statutory 
flow at Teddington Weir. As a matter of 
interest, the unrestricted right to take 
130 m.g.d. came to an end in 1926 when the 
Queen Mary reservoir was brought into use. 

Having dealt briefly with the historical 
background of the undertaking and in 
particular with the supply from the Thames, 
which may be described as a river supply 
assisted, when required, by reservoirs, | 
would like to conclude with a few observa- 
tions on the adequacy of the Board’s re- 
sources, but before doing so it is desirable 
to place on record some particulars of the 
Rivers Thames and Lee, as well as of the 
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underground sources, and to make a brief 
reference to the possible demands in the 


future. 
THE THAMES-DERIVED SUPPLY 


The catchment area of the River Thames 
above Teddington Weir is 3812 square miles, 
and over this the standard average rainfall is 
98-2lin. Chalk and other limestones, sand- 
stones and clay are the principal geological 
formations in the valley, and since about two- 
thirds of this area is permeable or semi- 

rmeable and, in addition, there are exten- 
sive deposits of gravel, the flow is well main- 
tained even during long periods of low 
rainfall. 

The standard average natural flow at 
Teddington Weir is 1357 m.g.d. for the year, 
and for the month of lowest flow (September) 
it is 528 m.g.d. In the summers of drought 
years, however, the average daily natural 
flow during a month is often about half this 
amount, the lowest recorded being 205 m.g.d. 
in July, 1921. 

Records of the natural flow of the Thames 
at Teddington exist from 1883 and from 
these a good indication of the quantities of 
water likely to be available in dry years can 
be obtained. Owing to the lag between the 
incidence of rainfall and the emergence of the 
water from the springs, storage calculations 
are based on river flow records, which in 
drought years follow a fairly regular elong- 
ated U-shaped pattern. The drought years 
have been 1899, 1921, 1934, 1944, and 1949, 
and if calculations are made to ascertain the 
amount of storage required to maintain the 
present supply it is found that 1921 was the 
most severe drought and denoting this by 
unity the relative severity of the series is :— 

Ge ois hac “Ord sea ote can Sa ew 


1934 .. oe ODD 
1944 ... . 0-91 
_. Ey se ee ee 
1899 .. . 0-69 


In its early days the Board estimated 
its storage requirements on the 1899 flows. 
The information furnished by the later 
gaugings shows that considerably lower flows 
may be expected in drought years and it has 
now been decided to adopt the flows of 1944 
as a standard, leaving the supply in the still 
more severe droughts of the 1921 and 1934 
types to be taken care of by the reduction of 
the statutory flow. On this basis the maxi- 
mum economic yield of the Thames during a 
drought similar to 1943-44 would be about 
345 m.g.d., for which a gross reservoir 
capacity of some 52,500 million gallons 
would be needed. Any attempt to augment 
the supply by still further increasing the 
storage would result in the provision of 
reservoir accommodation which—during a 
repetition of this particular type of drought— 
could not be refilled during the winter and, in 
consequence, the river would then be over- 
reservoired. 


THE RIveR LEE 


Whilst there is still ample water available 
from the Thames to increase the supply, pro- 
vided that sites for additional reservoirs can 
be found, the River Lee, from which the 
Board has the right to abstract practically 
the whole flow, is overdrawn. The river is 
gauged at Feilde’s Weir, Hoddesdon, and 
owing to excessive pumping of underground 
water in its valley, its dry weather flows are 
diminishing. Whilst the standard average 
daily natural flow for the year is 110 million 
gallons, monthly average flows of only 
16 m.g.d. have been recorded for two 
successive months. Besides this, the winter 
flows are often so low that they will not pro- 
vide sufficient water to refill the reservoirs. 
In addition, the quality of the water is 
deteriorating, and altogether this river is a 
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troublesome and unsatisfactory source. To 
safeguard and to improve the supply to East 
London the Board has recently sanctioned 
the construction of a 75in diameter main, 
24 miles in length, from Hampton to Ching- 
ford, for the conveyance of raw Thames 
water to the Lee Valley. Owing to the diffi- 
culty of finding a path for a main of such a 
size in the streets of London, it is to be laid 
in a tunnel driven through the London clay. 
At present the yield of the Lee and its reser- 
voirs in a drought year is about 44 m.g.d. and 
it is probable that this will decrease. 


SUPPLY FROM UNDERGROUND SOURCES 


The underground supply is obtained by 
pumping from fifty-three wells and boreholes 
sunk in the chalk and two each in the upper 
and lower greensands. These are capable of 
yielding about 65 m.g.d. and, despite the 
overpumping in many parts of the Board’s 
area, it should be possible to maintain this 
quantity or even to increase it slightly, 
especially since the area is now scheduled 
under Section 14 of the Water Act. Nearly 
all the wells are in the Board’s Kent area or 
the Lee Valley. On account of the extension 
of housing development into rural areas, 
with the consequent pipe drainage or cess- 
pools, constant vigilance is necessary to 
detect and counteract any pollution which 
may find its way through the fissures of the 
chalk to the water drawn from the wells. 
Further, there is now some risk of estuarine 
water being drawn into the chalk adjacent 
to the lower reaches of the river owing to the 
lowering by pumping of the underground 
water table. 


CONSUMPTION OF WATER 


There are few persons who do not take a 
lively interest in mystery and detection. To 
the water engineer the consumption of water 
provides both: mystery as to how much 
water is used and where, and detection as to 
his ability to find and stop waste. 

Neglecting bulk supplies, the average daily 
supply in 1951-52 for domestic purposes was 
212 million gallons, whilst the metered or 
trade supply was 104 million gallons. The 
total consumption since the Board came into 
being has been increasing, but the remarkable 
fact is that, of the total increase of 73 m.g.d. 
since 1911 (the first year for which the records 
of metered supplies are available), the 
domestic consumption has risen by only 
25 m.g.d., or 13 per cent, while the increase 
in the metered or trade supply has been 
48 m.g.d., or 86 per cent. This is not easy to 
explain in view of the large number of houses 
built since the end of the first world war, but 
it has to be remembered that the figure for 
domestic consumption includes practically 
all the leakage and waste and any reduction 
in these lessens the apparent domestic 
demand. The peculiarity of these figures 
may not be unconnected with the substitution 
of Venturi meters to measure the output from 
the works for the method of calculation by 
engine counters, while, since and during the 
war, the scarcity and high cost of fuel have 
restricted the use of hot water. 


FUTURE DEMANDS 


And now I come to that pitfall of so many 
prophets, including myself—the estimation of 
future demands. These are influenced by the 
population, the quantities of water required 
for domestic purposes, the needs of industry, 
and by bulk supplies. 

In 1899, Lord Llandaff’s Commission esti- 
mated that the population of Water London 
(620 square miles) might slightly exceed 
12,000,000 persons by 1941. Very for- 
tunately this estimate has not been realised 
and the population in the Board’s area of 
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supply (540 square miles) at the 1951 Census 
was 6,500,000 persons, as against 6,400,000 
in 1904, having fallen from the peak figure of 
7,000,000 in 1931. The economic and 
strategic problem created by the drift of the 
industrial population to London was recog- 
nised by the Barlow Commission in 1940, 
and it is significant that the London County 
Council is planning for an ultimate popula- 
tion of 3,250,000 in that area, as against an 
estimated population of just over 4,000,000 
in 1939, though presumably a large propor- 
tion of the 750,000 will still be housed in the 
Board’s area. What the population in this 
area will be eventually it is difficult to assess, 
but it is hoped that it will not increase appre- 
ciably above the present figure. The con- 
sumption per head per day for all purposes is 
now about 49 gallons, being divided into 
33 gallons for domestic purposes and 16 
gallons for trade supplied by meter. The 
two Royal Commissions considered that 
35 gallons per head per day for all purposes 
would be ample, so that whilst they over- 
estimated the population they under-esti- 
mated the per capita demand. 

Whilst it is not easy to predict either the 
future population or the demand per head 
per day, the estimation of the combination 
is even more hazardous, and so Sir Jonathan 
Davidson, when he was chief engineer, 
analysed mathematically the trend of supply 
between 1904 and 1938 and projected it on 
to 1957. On the assumption that this 
followed a straight-line law, he found that 
the increase in the consumption was at the 
rate of 2-32 m.g.d. per annum and a recent 
calculation based on the period 1904 to 1952 
showed but little departure from this figure. 
At the moment the consumption is slightly 
below the line of trend, but if no disturbing 
factors intervene and this trend still holds 
good, a total demand of about 370 m.g.d. 
might be expected in 1970 if this should be a 
normal year, but rising perhaps to 390 m.g.d. 
if that summer were excessively hot and dry. 


THE BOARD’s RESOURCES 


Let me now turn to the other side of the 
picture and assess the resources of the 
Board, first in relation to the present supply 
of 322 m.g.d. and then in the light of its 
capacity to meet a demand of 390 m.g.d., 
assuming that in both instances 110 m.g.d. 
can be obtained from the Lee and the wells. 

With the existing Thames storage of 
17,700 million gallons, an average daily 
Thames-derived supply of about 175 million 
gallons could be afforded during a drought 
like 1944, so that there is now a deficiency of 
some 37 m.g.d. to be made up by reducing 
the statutory flow. 

The Board has powers to build three 
reservoirs at Walton, Wraysbury and 
Datchet, which together would provide some 
13,000 million gallons of storage, but on 
account of the economic situation of Great 
Britain their construction is at present in 
abeyance. However, when these reservoirs 
are in existence, the reliable Thames-derived 
supply will be 240 m.g.d. This, with 110 
m.g.d. from the other sources, will provide a 
total of 350 m.g.d., which will be the limit of 
the Board’s resources until further storage 
is provided. Thus, were the demand to 
reach 390 m.g.d., after the construction of 
the three reservoirs, the deficiency would be 
much about the same as it now is — that is, 
40 m.g.d.—and this again would have to be 
made up by the reduction of the statutory 
flow, the reduction, of course, being greater 
if the drought should happen to be of the 
1921 or 1934 pattern. 

Broadly speaking, the supply of each 
additional million gallons per day requires 
the provision of 200 million gallons of 
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storage, so that on the foregoing estimates 
not only should the three reservoirs be in 
commission before 1970, but some 8000 
million gallons of additional storage would 
be needed to enable the Board to comply with 
its statutory requirements. It is fully appre- 
ciated that these estimates of consumption 
may not be realised, but the figures quoted 
indicate that unless the increasing demand for 
water is slowed down or halted—and there 
does not appear to be any sign of either 
taking place—further reservoirs will be 
required. The provision of such reservoirs, 
involving, as it does, the selection of 
geologically and geographically suitable sites, 
with the minimum disturbance of develop- 
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ment and agriculture, is the most difficult and 
costly problem with which the Board is 
faced, and failure to find a solution may 
entail the much greater expense of obtaining 
a supply from Wales. 

Whatever view is held of the adequacy or 
otherwise of the statutory flow of 170 m.g.d. 
over Teddington Weir, it provides a valuable 
reserve when the programme of reservoir 
construction is in arrears—as it is now, due 
to the two wars and their aftermath—but, in 
common with most reserves, it is not 
inexhaustible. The only safe method of 
increasing the supply from the Thames up to 
the economical limit is by the construction of 
more reservoirs. 


Blending and Bottling Warehouse 


To replace the Bottling Bond destroyed by fire in 1949, the Distillers Agency, Ltd. 


has built a new blending and bottling warehouse on the original site. 


The new 


building, of reinforced concrete construction, has taken about two years to build, is 
five storeys high and covers an area of 5000 square yards. There is a large storage 
capacity and the plant installed is capable of handling 15,000 dozen bottles per 


week. 


fa new premises for the Distillers Agency, 
Ltd., South Queensferry, which, as men- 
tioned briefly last week, were officially opened 
on October 24th, were designed by The Distil- 
lers Company, Ltd., and erected by Melville, 
Dundas and Whitson, Ltd., in conjunction 
with Considere Constructions, Ltd., as rein- 
forced concrete consultants. These buildings, 
which can be seen in our illustration, have 
been erected on the site of those destroyed by 
fire in April, 1949, and have a capacity of about 
three times that of the original premises, while 
the plant installed is capable of handling 15,000 
cases of Scotch whisky per week. 

The premises consist of a main building, 
which accommodates the whisky blending and 
storage space, the bottle-washing and _ filling 
operations, the case-making and materials 
stores, covers an area of 5050 square yards, 
and is five storeys in height with a flat, concrete 
roof. There is a rail and road loading dock 
extending along the full length of the north 
elevation and on the other side of the sidings is a 
single-storey building, known as the Receipts 
and Disgorging Department, which is intended 
to receive individual whiskies in cask from the 
various distilleries. Behind this building is 


another of two storeys with a cask store on the 
upper floor and a cooperage below. There are 
joiner’s and engineer’s shops and to the west 
of the receipts warehouse is the canteen, the 


duty-paid store, while on the west boundary 
of the site is the case factory and boiler house. 


CONSTRUCTION 


The main building, which has a floor area of 
nearly 200,000 square feet, is of reinforced 
concrete flat slab construction and the ground 
floor is raised 3ft 9in above the railway level, 
the height to the first floor being 18ft while all 
the upper floors have a floor to ceiling height 
of 8ft 9in. A total of 1100 tons of steel, 4500 
tons of cement and 2,500,000 bricks have 
been used and the concrete was a 1 : 2:4 mix. 
Strength calculations were based upon the mix- 
ture having a minimum crushing resistance of 
3000 lb per square inch after ageing for twenty- 
eight days and test cubes made at intervals 
during the construction gave an average crush- 
ing strength of 4530 Ib per square inch with a 
maximum of 5800 Ib per square inch. 

“Flat slab” or “ mushroom” construction 
was adopted for the floors instead of beam and 
slab floors, although it requires more concrete, 
and the decision was influenced by the reduced 
cost of construction due to the simple nature 
of the shuttering and the fact that the absence 
of beams improves lighting distribution and 
permits a reduction in the overall height of the 
building equal to the total sum of the beam pro- 
jections on all floors. Around the columns 
additional thickening is provided and the head 





Nov. 7, 1952 


of the column under each floor is in the form of a 
truncated pyramid. Each column carries g 
maximum load of 506 tons, which is distributed 
uniformly to the foundations through reinforced 
concrete bases to give a ground loading not 
exceeding 2 tons per square foot. 

In general the thickness of the floors is 10jin, 
which includes a granolithic surfacing 3in thick 
laid immediately after the pouring of the con. 
crete to ensure an intimate bond beiweep 
the floor slab and the surfacing. Where weather 
conditions did not permit this method to be 
applied a granolithic finish 14in thick was laid, 
The main building is divided into two, the 
east section being used for material storage 
and bottle-washing and the west section for 
blending and storage under Customs and Excise 
control, the live floor loading in the sections 
being 3 cwt and 2 cwt, respectively. Construction 





; 


7 


ae —{ 
y e 
7 
? an a) 





Demineralising Plant 


similar to that of the floors has been used for 
the roof, which is laid to falls by inclining the 
slab and insulation, by the provision of tin 
insulation boarding under the asphalt, ensuring 
that no undue expansion or contraction will 
take place. Special joints have been provided 
in the brick parapet walls, which are exposed 
on both sides. Over the loading dock is a water- 
tight canopy, which projects 23ft 3in and has 
a length of 340ft, divided by expansion joints 
into three sections. Consisting of a reinforced 
concrete slab varying in thickness from 12in 
at the wall face to 3in at the outer edge, the 
canopy cantilevers from the first floor slab. 
The receipts section and the adjoining buildings 
are all of beam and slab and structural steel 
construction, the receipts building having a 
flat concrete roof and the others roofing carried 
on steel trusses. 

Special provision had to be made to comply 
with Customs and Excise requirements, the walls 
within the bonded section being 14in thick with 
an outer surface of “ Accrington-Novi” facing 
bricks and the access doors being of Mather 
and Platt armoured fire pattern. Steel windows 
are divided into panes not exceeding 4in wide 
and all external doors are fitted with special 
locks. 


ARRANGEMENT AND EQUIPMENT 


The east or out of bond section consists of the 
ground and three upper floors. On the third 
floor are the offices and a material store and the 
second floor is also used for the storage of tim- 
ber and general packing materials. Case- 
making is carried out on the first floor, which 
is equipped with three colour printing machines 
and automatic nailing machines supplied by 
Matthew Wylie and Co., Ltd. There is a bottle 
store on the ground floor, which also houses 
the water demineralising plant and the’ bottle 
washing machinery. 

Supplied by the Permutit Company, Ltd., 
the demineralising plant, seen in our illus- 
tration, is designed for a duty of 500 gallons per 
hour and can treat 7000 gallons between rege- 
nerations at a chemical cost of about Is. per 
1000 gallons. This plant, consisting of two 
cylinders operating in series, produces water 
equivalent in quality to commercial distilled 
water by ion exchange. In the first unit the 
water, supplied by the West Lothian Water 
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Bottle Washing Machines 


Board, is passed through the hydrogen-ion 
exchange material where the salts are converted 
to their corresponding acids and these acids are 
absorbed by ‘“* De-Acidite ’ anion material in 
the second unit, leaving the silica and free 
carbon dioxide. This latter is scrubbed out by a 
counter flow of air when the water is passed 
through a degassing tower and any traces remain- 
ing are neutralised by a small dose of caustic 
soda. Regeneration is effected by passing a 
sulphuric acid solution through the hydrogen- 
jon material and sodium carbonate through the 
“ De-Acidite ’’ material. 

On the ground floor is a battery of six bottle- 
washing and drying machines, some of which 
can be seen in our illustration, manufactured 
by the British Miller Hydro Company, Ltd., 
each with a capacity of 200 dozen bottles per 
hour. The machines each weigh 11 tons 6 cwt 
and are 22ft in length by 7ft 3in width by 
6ft 2in high. The bottles are loaded neck down 
and after draining have a preliminary rinse 
lasting half a minute at 85 deg. Fah., followed by 
a 2 per cent detergent wash for two minutes 
at 130 deg. Fah., which is repeated for the same 
period of time at 155 deg. Fah., then a hot 
rinse at 145 deg. Fah., followed by hot air 
drying for one minute at 240 deg. Fah., and 
are then allowed to cool. Each bottle is under 
treatment for six and a quarter minutes and 350 
bottles are passing through the machine at one 
time. The bottles, which emerge sterile and dry 
are each treated with 20 gallons of detergent 
and rinses internally and 17 gallons externally 
and each machine uses about 540 gallons of 
liquor per hour and 340 Ib of steam. 

The materials are moved by conveyor systems 
manufactured by the Paterson Hughes Engineer- 
ing Company, Ltd. At the loading bank a 
short gravity roller conveyor receives crates, 
bin cases, cased timber in shook form, ready for 
nailing, and packing materials, and delivers 
them to a slat conveyor, illustrated above, 
having a capacity of 600 cases per hour, 
which passes from the ground to the 
third floor. Delivery is effected to any of 
the floors and, the conveyor being reversible, 
material can be transferred from an upper floor 
to the floor below. This conveyor is 86ft 
between horizontal centres and is driven by a 
5 h.p. squirrel-cage motor through an enclosed 
worm gearbox to give a chain speed of S5O0ft per 
minute. 

Cases and packing materials are supplied to 
the bottling hall by a series of belt conveyors, 
roller conveyors and chutes and a hinged portion, 
at the point where the system enters the bond, 
permits the operation of the customs door. 
There are two feeder belt conveyors 18in wide, 
one having 39ft and the other 88ft centres, 
which pass the traffic through the customs door 
on to parallel twin-belt conveyors of 92ft centres 
and thence to chutes and two roller conveyors, 
one being 50ft long and the other 100ft. Each 
of the four power conveyors is driven by an 
independent 2 h.p. motor through a worm gear- 
box to give a belt speed of 60ft per minute. 

The west or in-bond section occupies the 
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whole of the fourth floor as well as part of the 
ground and other floors and the bond operates 
on the gravity system from the top floor, where 
the single whiskies from the distilleries are 
assembled prior to vatting or blending. Blended 
whisky is stored on the third, second and first 
floors in the floor space not occupied by the 
blending equipment. The latter consists of five 
circular blending vats; four of these are con- 
structed of pine wood by W. P. Lowrie and Co., 
Ltd., and the fifth is a glass-lined steel vessel. 
Three of the wooden vats have a capacity of 
12,000 gallons each, they weigh about 100 tons 





Blending and Bottling Warehouse 
and have a height of 18ft, so that they rise through 


to the third floor ceiling. The fourth pine 
wood vat holds 6000 gallons and the glass-lined 
tank, which has a capacity of 1690 gallons, is 
used for racking operations, when blended 
whisky is turned over from storage casks into 
special casks for export so that the consignment 
is kept at even strength. Pipes from troughs 
in the fourth floor lead the malt and grain 
whiskies to individual vats from which casks are 
filled and stored for a period up to six months 
to allow the component whiskies to ‘* marry” 
properly. Afterwards the whiskies are blended 
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Steel Slat Conveyor 


and allowed to lie a further six weeks before 
bottling. 

The assembly compartment is on the first 
floor and here the casks are set up and gauged 
by the excise officer before being run into copper- 
lined troughs in the floor and thence to the 
battery of glass-lined mild steel bottling vats 
on the ground floor. There are six of these 
of 4500 gallons capacity, serving six bottling 
lines, and one of 2200 gallons capacity, all 
supplied by Enamelled Metal Products, Ltd. 

In the bottling hall, illustrated herewith, the 
whisky, to which demineralised water has been 
added, flows from the vats through Carlson 
filters to filling machines manufactured by 
Albro Fillers and Engineering Company, Ltd. 
There are three ten-head low vacuum rotary 
automatic fillers and three nine-head semi- 
automatic machines all of which have a combined 
vacuum and pressure pump with motor built 
into the frame. Pneumatically operated plat- 
forms raise and lower the bottles, from which 
the air is withdrawn before filling. 

The bottle closure fitting machines are of 
Kork-N-Seal Company, Ltd., manufacture and 
the machines for fitting the capsules have been 
supplied by Ideal Capsuls, Ltd., and Betts and 
Co., Ltd. Each bottling line is equipped with two 
labelling machines manufactured by the Purdy 
Patent Machinery Company, Ltd., and the 
bottles are carried on a belt conveyor packing 
table made by Nealis Harrison, Ltd. This 
table, which is powered by a 1 h.p. electrical 
motor driving through reduction gearing, is 
46ft long and the 9in wide cotton woven belt 
slides over a hardwood underbed at a speed of 
30ft per minute. The filled and labelled bottles 
are cased at the end of the line and moved to 
store. 

All floors of the main building are served by 
four lifts built by A. and P. Steven, Ltd., of 
Glasgow. There are two goods lifts fitted with 
16-5 h.p. motors, with cars having floor sizes 
Oft 6in wide by 8ft-6in deep and capable of rais- 
ing a load of 24 tons at a speed of 80ft per 
minute. Two more goods lifts, having cars 
measuring 8ft 6in by 8ft 6in, were originally 
supplied, each driven by a 10 h.p. motor and 
capable of raising 1-5 tons at 80ft per minute. 
One of these was converted to a passenger lift 
by fitting a cabinet 8ft 6in deep by 3ft wide. 

As already mentioned, the receipts building 
takes delivery of incoming whiskies and the 
casks are emptied into a trough and thence to a 
4800-gallon glass-lined tank, from which they 
are pumped up to the blending vats in the main 
building through a 4in diameter pipe by means 
of two 12,000 gallons per hour Drysdale centri- 
fugal pumps, driven by 8 h.p. motors. The 
empty casks pass to’ the cask store and then by 
the medium of a hoist to the cooperage for 
examination and repair. 

When completed the boiler house will have 
two Cochran vertical boilers, each 19ft in height 
by 9ft diameter and having a heating surface 
of 1250 square feet. They are coal-fired, using 
Prior, twin underfeed stokers, and are rated to 
supply 6000 Ib of process steam per hour. 
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Metallurgical Topics 


Brittle Fracture of Pressure Vessels 


A REPORT has been prepared, under the sponsor- 
ship of the Materials Division of the Pressure 
Vessel Research Committee of the American 
Welding Research Council, by T. N. Armstrong, 
N. A. Kahn and H. Thielsch, on “ Transition 
from Ductile to Brittle Behaviour in Pressure 
Vessel Steels.” Brittle fracture rarely occurs 
in pressure vessels; nevertheless, the conse- 
quences of such sudden failures are extremely 
disturbing and may be tragic, so that their 
prevention is of paramount importance. Actual 
examination of most sudden failures of steel 
structures has revealed that superimposed mech- 
anical factors were intimately associated with 
these brittle failures. In general, brittle failures 
of pressure vessels have been found to be asso- 
ciated with inferior design, faulty workmanship, 
including poor welding practice, use of a steel 
which is notch-sensitive under the particular 
operating conditions, or to a combination of 
these influences. Where service conditions 
impose a triaxial state of stress, as is true 
of internally loaded pressure vessels, brittle 
behaviour may be, encountered even in the 
absence of notches. 

The report consists largely of a discussion 
of the factors which influence the tendency of 
steel to behave in a brittle fashion, and in this 
respect it covers much the same ground as some 
of the papers in the Symposium on Notch Bar 
Testing and its Relation to Welded Construction, 
held in London last December. The tendency 
to brittle fracture is enhanced by (1) high stress 
concentration, notches, internal defects, sharp 
changes of section, &c.; (2) high rate of strain- 
ing; (3) low temperature. These factors are 
so interrelated that a determination of any one 
of them gives an indication of how the steel will 
react to intensification of either or both the 
others. It happens that the effect of lowering 
the testing temperature is the most convenient 
to measure quantitatively, and therefore the 
transition from ductile to brittle fracture is 
generally expressed in terms of temperature. 
Steel with a low transition temperature is more 
likely to behave in a ductile manner and therefore 
steels with low transition temperatures are 
generally preferred for service involving severe 
stress concentration, impact loading, low tem- 
peratures or combinations of the three. Ductility 
as measured in the tensile test is of limited appli- 
cation in design because the tensile stress is 
uniaxial, whereas the hazard of brittle failure 
is due to the existence of multiaxial stresses or 
stress concentrations. Some steels of low 
elongation value, but with a low transition 
temperature, have given satisfactory service. 
In the applications involved, steels of higher 
transition temperature would not have per- 
formed satisfactorily, no matter how high their 
tensile ductility at room temperature. 

Many metallurgical factors, including com- 
position, state of deoxidation, rolling practice 
and subsequent heat-treatment, influence the 
transition temperature of steel, which may vary 
from above 40 deg. to below —120 deg. Cent. 
Carbon influences the transition temperature 
of as-rolled steel unfavourably. A high man- 
ganese/carbon ratio may be beneficial. Most 
elements, other than those used for deoxidation, 
raise the transition temperature, with the excep- 
tion of nickel, which appreciably lowers the 
transition temperature of alloy steels. Steels 
which have been fully annealed.are in the poorest 
condition to resist embrittlement. Normalising 
offers improvement and frequently further benefit 
is derived by tempering, or stress-relieving after 
welding. The best results are obtained by fully 
quenching and tempering to moderate strength 
levels, but such treatment can seldom be applied 
to pressure vessel steels. Fully killed, alu- 
minium-treated steels, or steels made in accord- 
ance with fine-grain practice, represent the most 
favourable condition of deoxidation, but many 
vessels of rimming or semi-killed steels have 
operated satisfactorily in service for long periods, 
although they have a higher transition tempera- 





ture than fully killed steels. These steels offer 
advantages in cost, and are usually employed 
in shock-free service where failure is unlikely. 
However, even in the absence of shock, vessels 
operating under high stress should be made of 
steels which are tough at the lowest service tem- 
perature, particularly when the vessels are located 
where failure would endanger life or property. 

It must be recognised that there exists no one 
transition temperature, except for one set of 
conditions and one criterion of brittleness. 
When appearance of fracture, and not energy 
absorption, is the criterion, a distinction must 
be drawn, according to R. W. Vanderbeck and 
M. Gensamer,? between “fracture transition,” 
which is associated with a change in fracture 
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Type of Fracture 


appearance over the fractured surface, and 
“ ductility transition,” which is indicated by a 
change in fracture appearance of a small zone 
at the base of the notch, and occurs at a lower 
temperature. The temperature at which ductility 
transition occurs is very dependent on notch 
geometry. As the notch is made sharper and 
deeper, the stress is more localised and the degree 
of triaxiality of stress is greater. This leads to 
higher ductility-transition temperatures. The 
fracture-transition range is relatively less sensitive 
to the form of the notch. Specimens with different 
sizes of notch may show widely different ductility- 
transition temperatures without exhibiting similar 
differences in fracture-transition temperature. 
Steel in a relatively rigid structure does not 
behave in the same manner as it does in small- 
scale laboratory specimens. In assembled struc- 
tures, certain mechanical shape factors and 
adverse effects of fabrication procedures or 
workmanship may come into play. Conse- 
quently, the results obtained with the conven- 
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tional notched-bar testing procedure on small 
specimens are not necessarily the same as would 
be obtained from tests of full-scale structures 
of the same steel. As section size is increased, 
without other change in the geometry of the 
specimen, the transition temperature is raised. 
The fracture at first remains ductile with increase 
in total energy absorbed, but beyond a certain 
critical size there is a sharp drop in energy 
accompanied by a change .to brittle fracture. 
Further increase in size results in a slight rise 
in energy absorbed, but the fracture remains 


. brittle. These results, as shown diagrammatically 


by J. S. Hoggart® in Fig. 1, are partly due to 
the greater constraint in the wider specimens, 
which increases the severity of the triaxial stress. 

Guarding against the possible adverse effects 
of workmanship, and especially of faulty welding 


procedure, is of the highest importance in the 
fabrication of pressure vessels. The presence of 
notches or other stress-concentration factors jp 
welded joints may encourage failure at loads 
well below those permitted by design. Any 
sharp notch or sudden shape change can result 
in a crack at relatively low loads. Radiography 
and magnetic testing have been most helpiul jn 
judging and controlling the quality of workman. 
ship. It is recommended that in welded structures 
the heat-affected zone be kept as narrow as 
possible by means of rapid rates of elecirode 
travel. The transition temperature tends to 
rise as the heat-affected zone becomes wider, 
Fig. 2, due to C. E. Jackson,* shows this effect 
for a mild steel containing carbon 0:16, man. 
ganese 0-45 and silicon 0-03 per cent. Residual 
stresses may be harmful and a stress-relieving 
treatment is important. 

As will be evident from the foregoing summary, 
this American report deals with general principles 
rather than with specific recommendations 
affecting materials and methods of pressure 
vessel fabrication, though the need for more 
definite information on these subjects is recog. 
nised in the concluding section, entitled ‘* Fields 
for Further Study.” 


1 wins Journal, August, 1952, Vol. 31, Research Supplement, 


Welding Journal, 1950, Vol. 29, Research Supplement, page 37, 
3 Australasian Engineer, November 7, 1949, Vol. 42, page 51, 
P ms Welding Journal, 1949, Vol. 28, Research Supplement, Page 


High-Temperature Steels : Effect of 
Composition 


THE influence of chemical composition on the 
rupture properties at 650 deg. Cent. of wrought 
chromium-nickel-cobalt-iron alloys with addi- 
tions of molybdenum, tungsten and niobium, 
has been the subject of research by E. E, 
Reynolds, J. W. Freeman and A. E. White. 
A study was made of the properties of sixty-three 
systematic alloy modifications, of which the 
melting, fabrication and heat-treatment were 
carefully maintained constant. Ingots weighing 
9lb were forged to 0-45in diameter bar, the 
initial forging temperature being 1200 deg. Cent. 
and the finishing temperature 980 deg. Cent. 
The material was tested as solution-treated at 
1200 deg. Cent. for one hour and water quenched, 
then aged at 760 deg. Cent. for twenty-four 
hours and cooled in air. Stress-rupture pro- 
perties at 650 deg. Cent. were used as the primary 
criterion of evaluation of the alloys. Data given 
include the 100-hour and 1000-hour rupture 
strength, and the stresses to cause creep rates of 
0-01 and 0-1 per cent per hour. Because the 
creep data were obtained from the rupture tests 
it must be emphasised that the rates of deforma- 
tion were much higher than are usually associated 
with reported “creep strength.” Rupture 
strength is a function of the effect of composition 
both on the inherent creep resistance and on the 
amount of deformation the alloy would tolerate 
before fracture. 

Subject to the limitations imposed by the 
programme of the investigation, viz., 650 deg. 
Cent. rupture studies of a limited number of 
compositions in only one condition of process- 
ing, the following conclusions were reached by 
the authors :—An increase of nitrogen from 
0-004 to 0-08 per cent, of chromium from 10 to 
30 per cent, of nickel from 0 to 11 per cent, of 
cobalt from 0 to 20 per cent, of molybdenum 
from 0 to 4 per cent, of tungsten from 0 to 4 per 
cent, and of niobium from 0 to 1 per cent, 
improves the rupture strength. Variations of 
carbon between 0-08 and 0-6 per cent, man- 
ganese between 0-3 and 2-6 per cent, nitrogen 
between 0-08 and 0-18 per cent, nickel 11 to 20 
per cent, cobalt 20 to 33 per cent, and niobium 
2 to 4 per cent, do not appreciably influence the 
650 deg. Cent. rupture properties. An increase 
of silicon from 0-5 to 1-6 per cent or of nickel 
from 20 to 30 per cent lowers the rupture strength. 

The rupture strength variations observed in 
this investigation were in general the result of 
changes in inherent creep resistance caused by the 
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alloy additions ; but some compositions showed 
high values of total elongation to fracture, in 
which case the greater ability to deform before 
fracture also improved the rupture strength. 

The improvements in rupture strength accom- 
panying increased creep resistance produced by 
additions of molybdenum and tungsten are 
attributed by the authors to the strengthening 
influence of these stranger atoms entering sub- 
situtionally into the matrix solid solution. 
Nicke! and cobalt additions apparently improve 
creep resistance by increasing the solubility of 
molybdenum and tungsten in the matrix. The 
increased creep resistance produced by chromium 
additions is considered to be due, at least in 
part, to an ageing reaction. Improvement in 
rupture strength produced by small additions 
of niobium were attributed to the greater ability 
of alloys containing niobium to deform before 
fracture, and it was held that creep resistance 
was not appreciably influenced by niobium. 

The work was intended to be a preliminary 
guide to an optimum composition. It established 
that the basis analysis may vary over a con- 
siderable range without apparently affecting the 
properties. Chromium, molybdenum and 
tungsten are necessary for the maintenance of 
strength, and niobium, in additions not beyond 
1 per cent, is necessary for high ductility charac- 
teristics. It was considered possible, however, 
to obtain strengths higher than that of the basis 
alloy by increasing molybdenum and tungsten 
without the use of niobium. 

Other systematic work on the effect of the 
composition of heat-resisting steels, referred to 
by the authors, includes that of Sykes* and of 
contributors to the Iron and Steel Institute’s 
Symposium on High-Temperature Steels and 
Alloys for Gas Turbines, especially Harris and 
Child, who reported their work on the effect of 
carbide-forming elements on the properties at 
750 deg. to 800 deg. Cent. of chromium-nickel- 
cobalt-iron alloys. 


1 Journal of Metals, September, 1952, page 946. 
2 Journal of the Iron and Steel Institute, 1947, Vol. 156, page 321. 


“ Incoloy ” 


To aid the conservation of nickel, the Inter- 
national Nickel Company has developed a new 
alloy for use in high-temperature applications, 
particularly in those in which corrosion con- 
ditions are also involved. The alloy, designated 
“Incoloy,” contains about 34 per cent of nickel, 
21 per cent of chromium and the balance iron. 
It has been available for some time in the United 
States in the form of sheet, strip, rod, wire and 
tubing, and is expected to prove suitable for 
various applications in which“alloys of higher 
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Inconel, indicating that the alloy should have 
the same high level of resistance to cracking 
under drastic temperature changes. It shows no 
tendency to embrittlement by precipitation of 
sigma or carbide phases after prolonged ex- 
posure to intermediate elevated temperatures. 
Long-time creep and stress-rupture tests are 
not complete, but the indications are that the 
high-temperature properties of Incoloy will be 
slightly below those of Inconel. 

In high-temperature service it may be antici- 
pated that Incoloy will be superior to Inconel in 
resistance to sulphur attack, “‘ green rot” and 
attack by molten cyanide salts; comparable 
to Inconel in resistance to oxidation and to 
attack by fused neutral salts ; and inferior to 
Inconel in resistance to nitriding, and to attack 
by halogen gases and by molten caustic alkali. 
A programme of research is under way to obtain 
quantitative data on resistance of Incoloy to 
corrosion at high temperatures. 


Conservation of Austenitic Chromium-Nickel 
Steels 

IN view of the restrictions placed on the use 
of nickel, much attention has been given to the 
substitution of austenitic chromium-nickel steels 
by straight chromium steels. There are many 
uses for which the older stainless steels have 
always held their own, and the development of 
the non-hardenable ferritic chromium steels 
(stainless iron) enlarged the field of service of 
straight chromium steels to include many appli- 
cations in which high resistance to mild forms of 
corrosion were combined with a need for good 
hot-working properties and machinability. 
Opinions from a large number of experts in 
America and also in this country on the 
substitution of straight chromium steels for 
chromium-nickel steels have been collected and 
published in Metal Progress.1 

It was generally agreed that the possibility 
of substitution must in every instance depend 
on a full appreciation of the exact requirements 
of the application. Straight chromium steels 
can be machined at higher rates and with less 
difficulty than the austenitic steels ; they are 
more suitable for cold heading and upsetting ; 
they do not harden with cold work as readily as 
do the chromium-nickel steels. In nitric acid of 
all concentrations the 0-08 per cent carbon, 17 per 
cent chromium steel is satisfactory for large 
welded vessels. It is a suitable material for 
resisting oxidising conditions, but if the corrosive 
conditions are reducing it is unlikely that straight 
chromium steels can be substituted for nickel- 
bearing grades. The chromium-nickel steels 
can be"cold worked to a high tensile strength 


TABLE I.—Approximate Range of Mechanical Properties of “Incoloy ” at Room Temperature 








Form and condition Yield strength, Tensile strength, Elongation per Brinell hardness 
Tons per sq in Tons per sq in cent on 2in' number 
a ee 13-5-24-5 33-5-45-0 50-30 120-170 
Rod and bar : 
a oa eo ee ee ey oe Pe 15-5-40-2 35-+7-53-5 50-25 135-220 
REMETR wén “ase. nee) seb. ath. see, ene dee 35+7-55-7 45 -0-67-0 30-10 180-290 
Sheet and strip, deep drawing quality ... ... 13-5-20-0 33-5-45-0 55-35 —_ 

















nickel content, for example, Inconel containing 
over 70 per cent of nickel, were formerly used. 

Owing to the need for economy in the use of 
nickel, preliminary information has been released 
before more comprehensive technical data are 
available from the results of further laboratory 
and field tests. Some interesting details of this 
alloy are given in The Nickel Bulletin for July, 
1952, on page 179. The composition limits of 
Incoloy are :— 


Per cent 

caben Bhs is laete “gta. 8's ate es max, 

A a eer -50 max. 
Seigler... Side. hia Mahi Stee Se yee 0-03 max. 
Silicon ... Shek ude item ... 1°00 max, 
OS ee ash\ eee” ade ay 
Nickel (plus cobalt) ... ... ...  «.. 30-0-34-0 
INE. G5%. seh, ae)” a0. ¢ von aua 19-0-22-0 
Tron . Remainder 





The approximate range of mechanical properties 
of the alloy in various forms is given in Table I. 
At room temperature the tensile properties and 
hardness of Incoloy, in the annealed condition, 
fall within the range typical of Inconel. Work- 
hardening characteristics of the two alloys are 
Closely similar. The expansion coefficient of 
Incoloy compares favourably with that of 


and yet retain ductility ; the straight chromium 
steels have not this characteristic. On the other 
hand, the chromium steels with medium carbon 
content may be heat-treated to give a useful 
range of tensile strength. Dr. R. Hunter (Clyde 
Alloys) pointed out that a very large amount of 
high chromium 2 per cent nickel steel (somewhat 
similar to the American type 431) was used in 
Britain. It has a corrosion’ resistance only 
slightly less than that of 18 : 8 together with good 
mechanical properties, but it presents some 
difficulty in working. The hot-working pro- 
perties of the straight chromium steels are 
generally superior to those of the austenitic 
type, but the straight chromium steels present 
more difficulty in cold-forming operations. 
Welding technique is well established for the 
austenitic steels, but hitherto not so well 
developed for the chromium stainless steels, the 
difficulties being a tendency to cracking, brittle- 
ness and lack of ductility in the welded condition. 
Mr. C. B. Tupholme (S. Fox and Co.) pointed 
out, however, that with proper technique the 
straight chromium alloys could be both deep 
drawn and welded, and Dr. W. I. Pumphrey 
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(Murex Welding Processes) stated that modern 
welding methods applied to straight chromium 
steels might enable them to be more widely 
substituted for the austenitic grades, though in 
his opinion it was unlikely that the special high- 
nickel stainless steels containing molybdenum, 
titanium and niobium, which have been developed 
for use in highly corroding media, could be satis- 
factorily replaced by plain chromium steels. 

Although suggestions were made for replacing 
the nickel-bearing alloys in the food processing 
industries, in automobile engineering and for 
household appliances, the aircraft industry took 
a more cautious attitude, and so far as airframe 
applications were concerned very few substitu- 
tions were suggested. The properties of cold- 
worked austenitic steels and their toughness at 
low temperatures are assets not shared by the 
straight chromium steels. On the other hand, 
as Mr. C. A. Dalton (Armstrong Siddeley Motors, 
Ltd.) pointed out, there are certain applications, 
such as compressor blades, for which straight 
chromium steels would be the first choice. 
There were mechanical applications for chromium 
steel tubing in substitution for chromium-nickel, 
but the use of nickel-free tubing had not been 
extensive. For this purpose, low-carbon grades 
offered advantages, but their use at certain 
service temperature ranges had to be avoided. 

Dr. T. P. Hoar (Cambridge University) put 
in a reminder of the advantages of ‘* Chromis- 
ing ” in the production of high corrosion resist- 
ance. Chromised parts are being used in Britain 
in agricultural machinery, food processing, 
chemical equipment, &c., and also in stoves 
as heat-resisting parts. So far it has usually 
been applied to mild steel, and a matter still 
outstanding is the production of chromium-iron 
surfaced steels with high mechanical properties 
in’ the basis metal. 

Several more specialised articles? on high- 
chromium stainless steels as substitutes for 18 : 8 
have recently appeared in American publica- 
tions, indicating, as does the discussion in Metal 
Progress, the effort being made to conserve 
nickel in corrosion-resisting products. 


1 Metal Progress, September, 1952, pages 97-114. 

2 For example, Steel Processing, June, 1952, Vol. 38, page 288 ; 
Tron Age. June 26, 1952, Vol. 169, page 97 ; July 3, 1952, Vol. 170, 
page 128. 


An American High-Temperature Alloy 

THe Haynes Stellite Company announce a 
new alloy for high-temperature service, “‘ Hastelloy 
X,”’ designed to replace cobalt and niobium- 
bearing alloys such as Multimet, and also high- 
nickel, low-iron materials in some of their appli- 
cations.* Hastelloy X has the nominal com- 
position carbon 0-15 per cent (maximum), 
chromium 22, nickel 45, molybdenum 9 per cent, 
remainder iron. There is sufficient iron to permit 
the use of ferrochromium in its production. It 
is said to have excellent forming characteristics, 
good high-temperature properties and high 
resistance to oxidation. Sheet is annealed 
at about 1170 deg. Cent. for forming. It hardens 


Short-Time Tensile Tests on “‘Hastelloy X” 




















Investment cast Wrought 
Room Room 
tempera- | 982 deg. | tempera- | 982 deg. 
ture Cent. ture Cent. 
Yield strength, tons} 19-6 — 25-4 — 
per sq in ° 
Tensilestrength,tons} 31-7 8-9 51-8 8-9 
per sq in : 
Elongation per cent} 22 35 a4 41 
on 2in 








Rupture Life of Wrought Hastelloy X at 650 Deg. Cent. 
Loaded at 20-1 tonspersqin ... 90 hours, 20 per cent elonga- 


on 

Loaded at 6-7 tons per sq in , ate: 0-285 per cent in 
somewhat after long exposure at elevated tem- 
peratures, but does not become as hard and 
brittle as Hastelloy C under such conditions. 
It is suggested as a suitable material for sheet 
metal components in jet engines, and, because 
of its good casting properties by investment 
casting methods, Hastelloy X is under investiga- 
tion for use in aircraft nozzle vanes. 

Numerical data regarding Hastelloy X are 
scanty ; all that are given are short-time tensile 
tests at 980 deg. Cent. and rupture life tests 
under two loads at 650 deg. Cent. as reproduced 
above. 

* Materials and Methods, August, 1952, page 98. 
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“WHAT I TELL YOU THREE TIMES IS 


TRUE” 


Productivity conferences all tend to 
run along similar lines. Varied only to suit 
the particular industry that convenes the 
conference, much the same things are said 
over and over again. Of course, there is no 
harm in that repetition. Indeed, there may 
be good. The Bellman, undoubtedly, was 
optimistic in declaring, “ What I tell you 
three times is true!” Yet it is still possible 
in a life less entertaining than that of hunting 
the Snark, that if a thing is said often enough 
it may come true. At a productivity con- 
ference held last week at the Institution of 
Electrical Engineers, which we report else- 
where in this issue, Sir Norman Kipping, 
of the Federation of British Industries, 
referred again to the high cost of mechanisa- 
tion, and the difficulty of financing it under 
heavy existing taxation. He hoped too, that 
the British Electricity Authority would 
** Once and for all do away with the threat 
of restrictions against the use by industry 
of private generating plant.” Sir Vincent 
Tewson assured the meeting that the trades 
unions fully supported the effort to raise 
productivity, even if under detail circum- 
stances some trades unionists proved res- 
trictive. Constant repetition of such remarks 
may eventually have effects upon politicians, 
the B.E.A. and individual. shop stewards. 
There is, unfortunately, no magic in repeating 
them a mere three times. 

The occasion was, of course, an electrical 
one. Thus, though Mr. Low, Parliamentary 
Secretary to the Ministry of Supply, in his 
opening address, did throw out an interesting 
criticism of the length of time needed to-day 
to convert a prototype into the production 
article and did suggest that subject needed 
study, nearly everything else said related 
directly or indirectly to the application of 
electrical power in industry. It was stated, 
as it has been stated before, that the American 
operator in a factory, on average, uses three- 
and-a-half times as much power as his 
British counterpart. It would be interesting to 
know exactly how that figure is calculated and 
what is its real comparative value. Toa close 
approximation, electrical power sent out in the 





United States, which has about three times 
the population of this country, is eight times 
as many kilowatt-hours per year. That com- 
parative figure is tending not to diminish but 
to increase. As in this country, about half 
of the total power sent out in the U.S.A. 
goes to industry. To carry the comparison 
further, the numbers employed in industry 
must be computed. But save when one 
particular industry is compared with another, 
it is doubtful whether the precise result has 
any real meaning other than that much more 
power is used per man in America than here. 
Certainly, in going round American engineer- 
ing shops it is not easy to believe that so 
very much greater a use of electric power is 
made as three-and-a-half times that used in 
British engineering works, obvious though it 
is that wherever electricity can be applied 
it is applied much more freely than here. A 
possible explanation lies in the lighting of 
factories and associated office buildings in 
the U.S.A., which is often lavish by British 
standards. One speaker at the conference 
estimated American use of electricity for 
lighting as twelve times as large as British. 
Certainly, the lighting of many British 
engineering works is open to much improve- 
ment, and the conference clearly expressed 
its approval of that part of the recent Ridley 
report in which it was recommended that 
purchase tax be removed from fluorescent 
lighting equipment. Two other electrical 
points worth mentioning were references 
to load factors and shift working. Owing to 
the fact that two and three shift working is 
more common in America, the load factor on 
power stations is higher. One speaker esti- 
mated the difference as 70 per cent in America 
compared with 50 per cent here. The point has 
relevance to a question asked by Sir Norman 
Kipping, whether we could afford to develop 
the domestic load while there was still a 
chance of electricity “‘ cuts.” To that, Lord 
Citrine replied that if the domestic load had 
not been developed to spread supply over 
longer periods, the price of electricity would 
have had to rise. In effect, industry would 
be in a stronger position to criticise the 
expansion of the domestic load if, itself, it 
contributed to spreading the load by more 
shift working ! 

Not everyone will agree with the slogan 
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“ Beer is Best.” For we suspect that even 
those responsible for devising it find at time, 
that they prefer spirits or wines. Yet the 
slogan, even if repeated ad nauseam, doe °S keep 

the merits of beer in everybody’ S valine 
Something of the same kind is happening 
over productivity. Not everyone will agree 
that higher productivity is essential in this 
country at all times, in all places and of ajj 
things. Heaven forbid, for example, that 
legislatures should become more Prolific of 
laws ! Yet the constant repetition in articles, 
advertisements and conferences of the merits 
of productivity does keep the subject in mind, 
does make even the unenthusiastic look with 
sharper eyes at productive methods. More. 
over, although the first object of the preach. 
ing must be to convince everyone that 
heightened productivity has virtues, the action 
must be carried further. Every engineer 
has to be also convinced that there is some. 
thing he can personally do to heighten it! 
Thus, though it would take a sea lawyer to 
argue effectively that very much of real value 
that had not been said before came out at 
last week’s conference, that conference did 
help to maintain enthusiasm for productivity; 
and it did have the virtue that engineers were 
able to preach how much others could do to 
raise productivity and to learn from others— 
not wholly without surprise perhaps—that 
there were “‘ motes ”’ in their own eyes too. 
Nor, mercifully, were there many at the con- 
ference of those * who think too little and 
who talk too much.” 


“ DESIRABLE, BUT NOT ESSENTIAL” 


A familiar phrase in advertisements for 
engineering personnel is that a university 
degree is “desirable, but not essential.” 
While not without a tincture of ambiguity, it 
conveys to a would-be candidate that his 
application will be carefully examined, 
whether he does or does not possess a 
university degree. There are those who may 
deem the wording to carry an impression 
slightly unflattering to university training, 
though the reference is not to university 
education as such, but to some contribution 
which it may have made to the mental equip- 
ment of an individual candidate. The 
assumption seems to be that with a university 
degree he should be better qualified for the 
work on which it is intended to employ him. 
Whether this is true depends, of course, on 
the capacity of the man, i.e. upon qualities 
which are innate. Moreover, the advertise- 
ment clearly visualises that there is some other 
qualification which, transcending university 
training, may influence the selection of the 
candidate. We are strong believers in the 
value of university training for engineers, 
but we would make the reservation that no 
man will ever become a good mechanical 
engineer unless Nature has fitted him for 
such work. Long ago Sir Godfrey Kneller 
was approached by his tailor, who proposed 
his son for a pupil: ‘‘ Doest thou think, 
man,”’ exclaimed the artist, “ that I can make 
thy son a painter? No! God Almighty 
alone makes painters!” It may safely be 
affirmed that this is true also of engineers. 
There are certainly many among us who 
believe that he who would be an engineer 
must have it, so to speak, in his blood 
and that men so endowed will often 
acquire the scientific knowledge which they 
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need by labouring in their spare time. “‘ The 
truc University of these days,” wrote 
Carlyle, “is a collection of books.” We 
have known engineers—we all know them— 
who, without ever seeing the inside of a 
university or a technical college, have risen 
to the highest positions in the profession. 
We also know men who, with university 
degrees, will never be engineers. Indeed, 
there is a risk that the strictly academically 
trained engineer—if he lacks innate capacity 
for the work—will develop a certain arro- 
gance. This may be illustrated by a true 
story concerning a professor of engineering 
who accompanied a party of students on a 
visit to a carbonic acid gas factory. The 
engineer of the factory—who, as it happened, 
was himself a Whitworth scholar—showed 
the party round the works. At the end of the 
tour the professor (not without-a touch of 
guile) inquired whether the gas was com- 
pressed isothermally or adiabatically. “‘ We 
compress it,” replied the engineer, “ at five 
bob a bottle.” 

Much time and money is wasted in the 
effort to impart academic knowledge to men 
who would be better employed on other work. 
The council schoolboy who happens to be 
born with a true flair for engineering will not 
fail—in the course of a trade apprenticeship 
and by working at night school—to acquire 
such technical education as shall fit him for 
highly responsible employment. There is, 
indeed, no education more valuable than that 
given to a man by himself. On the other 


‘hand, he who passes from a public school 


direct to a technical university will be 
deprived—at an age when his mind is particu- 
larly plastic—of the precious experience of 
mixing with practical men and of thus 
receiving practical “‘ know-how,” which is 
something we only learn by doing, whereas a 
science is something we learn by knowing. 
Depending upon the natural gifts of the man, 
time spent in acquiring practical “‘ know- 
how ” and knowledge of human nature may 
be more influential in promoting his success 
as an engineer than time spent in class rooms 
and laboratories, and it is certainly true that 
some men who never saw the inside of a 
technical high school have become out- 
standingly brilliant engineers. The late Sir 
Henry Royce is an eminent example. As a 
boy, Royce sold newspapers before entering 
the Peterborough locomotive shops of the 
Great Northern Railway as a trade appren- 
tice. This is the man who was described by 
Sir Harry Ricardo as being “the finest 
example I have ever met of what may be 
termed ‘a born genius,’ for he had had no 
scientific or theoretical training of any kind ; 
none the less he produced, straight off the 
drawing board, the best electric motors, the 
best cranes, the best motor-cars, and the 
best aero-engines of his day.” 

There is an old saying which tells us that 
“ He is not alone idle who does nothing. He 
also is idle who could be better employed.” 
[t is very true and all possible scrutiny should 
be exercised in the pre-selection of those men 
who pass into technical high schools with 
the intention of graduating with engineering 
degrees. While such schools are indeed an 
essential element of our civilisation, the 
specialised training which they afford should 
not be wasted on men who do not possess 
the enthusiasm and flair which alone will fit 
them to profit from it and thereafter to diffuse 
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its benefits. There is, unfortunately, no 
supersonic device capable of detecting 
** cracks ” in applicants for positions in tech- 
nical industry, whether they be university 
graduates or not. If there were such a 
device, then the possession of an engineering 
degree might often be deemed essential rather 
than merely desirable. It was a good engi- 
neer who remarked, not long since, that “ If 
I were asked to name the primary requisites 
for accomplishment in this life, I should list 
them as intelligence—the ability and courage 
to think, which is one of the rarest of 
qualities. Initiative—the habit of doing 
things without being told. Judgment—a 
little more difficult to define, but perhaps the 
best definition is a good batting average in 
your guesses.” Intelligence, initiative and 
judgment are thinly sown seeds. Very often, 
moreover, they thrive best under conditions 
of adversity, but nothing will prevent men so 
endowed from making good as members of a 
profession in which—to quote the words of 
the illustrious Carnot—a man must know 
“‘ how to appreciate justly in each case the 
considerations of convenience and economy, 
to be able to distinguish the essential from the 
accessory, to balance all fairly, and finally to 
arrive at the best result by the simplest 
means.” 





Letters to the Editor 


( We do not hold ourselves responsible for the op 
correspondents ) 


PREVENTIVE MAINTENANCE 


Sir,—It was interesting to read the reference 
in your editorial commentary on preventive 
maintenance in the issue of October 10th to the 
late Dr. Dickinson’s experience of the South 
Crofty Cornish pumping engine. We have had 
such an engine in daily work at this Quarry since 
1904. The bore is 68in and the piston stroke 
120in. The beam weighs 22 tons 12 cwt, and 
carries 460ft of timber pump rods. The striking 
point is that the cylinder cover of this engine 
has never been lifted in all this time. 

Unfortunately, the twin boilers, which were 
second-hand in 1904, have reached the end of 
their working life. Rather than replace them 
we must change over to modern submersible 
electric pumps. So this fine old engine must now 
be scrapped. 


of our 





A. I. WYNNE WILLIAMS 
Director 
Dorothea Slate Quarry Company, Ltd., 
Caernarvon, October 24th. 


LOCOMOTIVE PERFORMANCE 


Sir,—In his letter in your issue of October 
24th, commenting first upon Mr. Livesay’s 
experiences on the Metro-Vick gas-turbine 
locomotive, Dr. Tuplin roams far and wide. 
In the course of his letter, a rough trip I had on 
a Gresley ‘* A4 ’” “ Pacific ’ has some unexpected 
notoriety heaped upon it, and I thought some 
further details of this journey might be of interest. 

The average speed over the 30-3 miles from 
Alne to Croft Spa was 59 m.p.h., but as stated 
in my article in your issue of July 25, 1952, the 
initial speed was 68 m.p.h. - In view of this aver- 
age, it is reasonable to suppose that the con- 
cluding speed was lower. It was, in fact, 
52 m.p.h., and this deceleration must be taken 
into account when calculating the average 
drawbar horsepower necessary to maintain the 
59 m.p.h. average. Using the Johansen formula 
for train resistance of 4+0-025V+-0-00166V? 
(with V as the speed in miles per hour), gives 
11-°31b per ton at 50 m.p.h., and with decelera- 
tion and gradient taken into account the 
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drawbar horsepower comes out at 1070, not 
1200 as stated by Dr. Tuplin. But to judge 
from the published bulletins of the Locomotive 
Testing Committee, the resistance in pound 
per ton on long trains seems to be nearer 10 
than the 11-3 given by the above formula. 
This would reduce the drawbar horsepower to 
940. 

Whether 940 or 1070, the performance of 
No. 4482 on that 1945 journey was well 
below “‘ A4” standards. Two runs taken from 
my past notes give the following results, using 
the Johansen formula for train resistance. 


Alne to Croft Spa (30-3 Miles) 


Average Average 
Engine No. Load, tons speed, m.p.h. 
NE Sica: aie cee) eae HE epCs tag - eS 
EEF dae ke - vow Oil | Rin = “bee GO os <en 1525 


Both engines were working through from King’s 
Cross to Newcastle, and a high standard of 
performance was shown throughout. 

As to the steaming of No. 4482 on my 
1945 run, after passing Eryholme the injector 
was shut off and the regulator closed soon after. 
During 4 miles of coasting, the pressure crept 
up from 135 lb to 165 lb per square inch. This 
was hardly symptomatic of an engine inadver- 
tently run out of breath by its driver. I was not 
mistaken. The engine was steaming well below 
standard for the class. 

O. S. Nock 

Bath, October 31st. 





I.E.E. Wiring Regulations 


As there have been a number of developments 
in wiring practice since the issue of the twelfth 
edition of the Regulations for the Electrical 
Equipment of Buildings, the Council of the 
Institution of Electrical Engineers has decided 
to proceed with the drafting of a thirteenth 
edition. Accordingly the Council invites com- 
ments putting forward proposed amendments, 
from interested persons and bodies. Communi- 
cations should be addressed to the Secretary, 
The Institution of Electrical Engineers, Savoy 
Place, London, W.C.2, and should reach him, 
if possible, by January 1, 1953. Comments 
should relate only to the twelfth edition of the 
Regulations for the Electrical Equipment of 
Buildings ; the abridged version of the regula- 
tions, relating to single-family dwellings with 
single-phase supply, will be revised in accord- 
ance with the relevant parts of the text of the 
thirteenth edition when it is issued. It is pointed 
out that the existing edition (price 5s., paper 
bound, 7s. 6d., cloth bound, 2s. 6d., abridged 
version, from the above address) remains in 
force until the issue of the new edition (which 
will not be before December 31, 1953) or of 
interim amendments. 





Short Notices 


Scientific Research in British Universities, 
1951-52. London: H.M. Stationery Office, 
York House, Kingsway, W.C.2. Price 8s. 6d.— 
This publication contains a comprehensive list, 
with brief notes, of the research projects being 
undertaken in the scientific departments of 
British universities and colleges during 1951-52. 
It covers all branches of science and technology, 
including agriculture and medicine. The re- 
search work done at each university is grouped 
under sub-headings indicating the department 
concerned. Each entry gives the names of the 
staff engaged on the particular work and includes 
enough description to show the scope of the 
research. By referring to the name index at the 
end of the volume it is easy to find out where an 
individual is working and the nature of the work. 
Originally the list was compiled for the Royal 
Society Empire Scientific Conferences in 1946 and 
later it was taken over by the British Council. 
To meet the growing demand for the document 
it was decided that the Department of Scientific 
and Industrial Research should sponsor future 
editions, although ‘the British Council would 
continue to collect the material. 

It is intended that the book should be pub- 
lished annually. 
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Machine Tool Simplification 


INSTITUTION OF MECHANICAL ENGINEERS 


T a general meeting, arranged in con- 

junction with the Industrial Administra- 
tion and Engineering Production Group, at 
the Institution of Mechanical Engineers on 
Friday, October 31st, a paper entitled 
““Machine Tool Simplification, Especially 
as Applied to Horizontal Boring Machines,” 
was presented by Mr. C. A. Sparkes, 
M.I.Mech.E., and discussed. 


DISCUSSION 


Sir William Stanier said that he had always 
felt that some machine tool people did not 
give sufficient consideration to the user’s 
requirements. On the other hand, some 
users did not take advantage of the develop- 
ments which the machine tool people pro- 
duced. 

Some machine tool manufacturers were 
plastering their machine tools with electric 
push-buttons and electronics, and so on, 
for doing work which could be more simply 
done mechanically. He strongly objected, 
as a big user, to such things, because they 
all had to be maintained. 

Mr. R. R. Whyte, M.B.E., B.Sc.(Eng.), 
said that the policy of the author’s firm was 
one of specialisation ; it built only one type 
of machine tool. Therefore, that policy 
having been decided, the only other two 
things it had to go for were simplification 
and standardisation—and it had done so 
in a very able manner. 

The author tackled the problem from the 
design office and equally he had a very close 
knowledge and understanding of all manu- 
facturing problems ; he was close to the 
shop floor, and since the organisation was 
not too big, it was possible for all sections 
to keep very close together without there 
being any formal approach to the subject. 

Mr. E. A. Cooke said that the expressed 
object of the paper was quite clearly simplifi- 
cation. Good design was always simple in 
essence, and was the result of a full apprecia- 
tion of all the factors involved. 

The proposal put forward that the maxi- 
mum advantage could not be gained from a 
process of simplification unless a high degree 
of standardisation was accepted, was prob- 
ably right in the long run, but it would only 
be fully effective when the components and 
mechanisms of which a machine consisted 
were themselves engineered so that they did 
everything required of them in the simplest 
way and made the minimum demand upon 
effort and skill for their operation and, of 
equal importance, for their production. 

Intelligent design of itself would give to 
standardisation the right amount of import- 
ance among all the factors which had to be 
taken into account. To concentrate pre- 
dominantly upon standardisation as a means 
to simplification would not necessarily 
achieve the same result. 

Mr. C. A. Sparkes—the author—in reply- 
ing to the contributions so far made, entirely 
agreed with Sir William about electrical 
controls. 

In his firm, it was laid down as a policy 
that the people in the drawing office must 
go in the shop and be alongside the job that 
was being done. Drawing did not mean just 
standing and staying at a drawing board ; 
the draughtsman must go and find out the 
difficulties in the shop. To sum up, it was 
safe to say that, whatever one designed, if 
everybody was slightly dissatisfied with it, 
one could regard it as an ideal design ! 

Mr. J. H. Stanier said that the machine 





tool designer had his own production prob- 
lems—simplification, unit construction and 
standardisation of parts. The user, who 
was also a production engineer, was not 
interested in the slightest degree in the 
problems of the producer of machine tools ; 
he was interested only in his own produc- 
tion problems. He concluded that though 
it might be important to the machine tool 
maker to standardise and simplify parts, 
it was much more important to the user to 
have a machine which was entirely efficient 
from his point of view. 

The production engineer’s job did not 
end with selecting the correct machine. 
As well as being efficient when new, a machine 
tool must be made so that without difficulty 
it could be maintained at concert pitch. 

Mr. J. Henderson said that the author’s 
case for simplification and standardisation 
was indeed applicable in one way or another 
to any commodity which was manufactured, 
either consumer goods or capital goods. 

He suggested that the most important 
factors, when considering the merits of a 
machine tool, were :-— 

(a) That its purchase must represent the 
highest rate of production per £ of capital 
invested ; (5) that it should be reliable ; and 
(c) that if it should happen to break down, 
first it should be easy to dismantle without 
the services of specialists, and, secondly, 
that when dismantled and the trouble 
located it should be possible to obtain any 
reasonable spares by ringing up on the tele- 
phone and having the spares sent off by 
return. 

The general tendency at the present time, 
so far as machine tool design was concerned, 
would appear to be an increase in compli- 
cation, particularly with regard to controls. 
That statement applied with greatest force 
to Continental machine tools. This trend 
was to be deplored. 

Mr. A. R. H. Thorne said that he had 
been pleased to note that only 3-5 per cent 
of the total number of machines supplied 
had failed owing to faulty electrical equip- 
ment, and that switchgear spare parts 
required had totalled only 3 per cent. This 
was remarkably good, for he was often 
reminded by users of machine tools and 
manufacturers that the electrical controls 
supplied on machines did at times cause 
production managers a little anxiety. In 
the author’s case he believed that a large 
degree of success had been achieved by 
using a simple scheme of control. 

He believed that the trend in electrical 
equipment design was abreast of progres- 
sive machine tool design as described by the 
author. 

Captain G. C. Adams, R.N. (Ret.), said 
that the paper illustrated much of what he 
believed to be a basically correct approach 
to design. The essential feature of this 
approach was that the designer should take 
care to analyse his problem into its elemen- 
tary parts. This applied as much to function 
as to the geometry of the detailed mechanism. 
Unless the designer found out what he 
really wanted, in its simplest possible terms, 
he would not achieve simplicity. Unneces- 
sary complexity commonly arose from con- 
fusion of thought and from failure to isolate 
the factors which were of prime importance 
in function, production and use. Produc- 
tion was, of course, one of the major prob- 
lems to be considered in detailed design. 
If, as the author inferred, the designer could 
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persuade the user to be reasonable in his 
demands, he could achieve even greater 
simplicity. He would himself prefer, how. 
ever, to call this process systematic design 
though the result might be largely simplif. 
cation. 

The next step, and one which improved 
on the merely good, simple design, was the 
application of forethought, and he did not 
believe that any real measure of sound 
standardisation would occur without delj. 
berate forethought in development. 

He was particularly interested in the use of 
unit construction, or, as he would call jt 
more generally, unit assembly methods, and 
he stressed that there was a great deal more 
in unit assembly design than merely breaking 
the mechanism down into units. 

A unit assembly was essentially a func. 
tioning entity. Its internal design was 
flexible, provided its overall functioning 
remained unaltered. This applied not only 
to production at any moment, but to the 
possibility of future progress in design. 
At the same time this progress could occur 
without serious impact on the general theme 
of standardisation. Provided forethought 
was exercised, in general and in detail, 
when laying out the original design of 
mechanisms, much scope was provided for 
future changes and modifications. 

There was no reason at all why standardi- 
sation and progress could not go hand in 
hand, provided that standardisation was 
allowed to grow from intelligent design and 
was not arbitrarily imposed from without. 

Mr. Norman Stubbs said that it was 
quite evident from the discussion that no 
one would argue with the author, in prin- 
ciple, on his general theme. Simplification 
and standardisation of the product as far 
as was practicable was incontestibly essential 
to the efficiency of any manufacturing organi- 
sation. 

He wished to refer briefly to a rather 
broader aspect of the matter of simplifica- 
tion which the author had not dealt with 
in the paper. He referred to the comment 
which had been common at the recent 
Machine Tool Exhibition and elsewhere on 
the increasing and allegedly unnecessary, 
complexity of machine tools. The argument 
was that this trend was leading to a sub- 
stantial increase in cost, difficulty in main- 
tenance and so forth, out of proportion to 
the gain in efficiency. Comment on those 
lines had arisen directly from some quite 
important, even spectacular, developments in 
electrical and automatic control. 

Very few makers, if pressed, would deny 
that some of the gadgets, some of the 
variety in speeds and feeds and so forth, 
had been added primarily as “sales” fea- 
tures. For many jobs, too, on longer runs 
or large batch production it had been 
proved that simple machines, bare of frills 
and having only basic elements, would serve 
well. 

It was hardly surprising if some people 
looked with a cold and critical eye on the 
more elaborate of the new machines at the 
Show. The fascination of clever, ingenious 
design and of the quite extraordinary things 
which some of the machines would do, 
tended to give place to doubts as to their 
practical economy, having in mind their 
initial cost—and visualising the maintenance 
problems. 

Yet he suggested that those machines had 
probably represented the most significant 
feature of the Show. They had undoubtedly 
revealed a current trend of advanced thought 
in machine tool design. All the evidence in 
manufacturing, as in other fields, pointed to 
continued development on similar lines. 
Those machines which were looked upon as 
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being so complex would be the forerunners 
of others similar in kind. 

In short, it all depended what was meant 
when one talked about simplification and 
when people said that machines were becom- 
ing unnecessarily complex. Clearly it must 
all be relative to the type of machine, its 
urpose, and a given application. And in 
fairness to the designer, it was true to say 
that optimum machining performance to- 
day did call for increasingly sensitive control, 
wider speed and feed ranges, &c., if full 
advantage was to be taken of the continual 
improvements in cutting materials. But 
complexity for ingenuity’s sake, or in undue 
deference to the salesman, or through lack 
of proper consideration of manufacturing 
requirements in the machine tool factory 
and the production shop, had no possible 
justification. 


AUTHOR’S REPLY 


Mr. C. A. Sparkes, in a further reply, 
said Captain Adams was right in saying 
that intelligent designing would never be 
prevented from providing a good machine 
simply by unit construction. 

Mr. Stubbs’ visit to Olympia had evidently 
been quite interesting. He had himself 
been to a number of machine tool exhibitions 
in the U.S.A., on the Continent and in this 
country. If anyone was fortunate enough 
to be able to go round one of these exhibi- 
tions when the doors were officially shut 
and see the number of folk who had the 
panels off and were looking at panels that 
were stuck, &c., they would find it a real 
education. However, the machines were 
always ready in the morning. 

On the subject of complication, he did 
not wish the impression to be gained that he 
was expecting everything to be obtained 
with a nail and a piece of string. No matter 
how many parts there were in a mechanism, 
so long as those parts were simple to pro- 
duce, he would not say that the number or 
the question of how they were used was 
really as important as all that. 

The chairman, in moving a vote of thanks 
to the author, said that in stressing that 
there should be a close relationship between 
the works and the designers, the author had 
brought out a factor which was of very 
great importance to efficient production. 
Intimate relations between those in the works 
and the designers, with constant meetings 
between the two, would prevent that antago- 
nism which was certain to grow up if the 
designer imagined that he could run the 
works much better if he had that job to do, 
and if the works were absolutely certain 
that they could create better designs than 
the gentlemen in the drawing-office. 





100MW Unit Boilers for Castle 
Donington 


CasTLE DoniNGTON, the B.E.A. East Midlands 
Division’s new station on the banks of the Trent, 
will be the first British power station to have 
single-boiler operation of 100MW generating 
sets’ Each of the Babcock and Wilcox boilers 
is designed for an evaporative capacity of 
830,000 Ib per hour (about 50 per cent more than 
that of any boiler so far built in Britain), with 
steam conditions of 1600 lb per square inch and 
1060 deg. Fah., to allow for 1500 lb per square 
inch and 1050 deg. Fah. at the turbine. The 
boilers are of fully radiant design, without any 
convection surface and the leading dimensions 
are tabulated herewith. 

A sectionalised perspective drawing is repro- 
duced here to show the general arrangement 
of one of the boilers. The comparatively low 
ash-melting temperatures of British coals influ- 
enced the choice of a twin-furnace design, the 
additional tube screen between the furnaces 
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giving better control of furnace temperatures and 
avoiding any possibility of a ‘“‘ hot core” in the 
centre of a furnace which, without the screen, 
would be nearly 80ft wide. A point of interest 
is the arrangement of the pulverised fuel burners, 
of which there are twenty per boiler, arranged 
in five tiers of four burners, each tier being 
supplied by a Babcock “‘ E ” mill, with a capacity 
of 15 tons per hour. Under normal working, 
four mills will operate at maximum continuous 


Main Dimensions of Boilers for Castle Donington 


Height, ash basement to drumcentre ... 120 ft 
Height, overall ie Phan’ etae Ven tee 
SE a 
Depth from front to back : 
AOE eee 
Millsand bunkers ... ... ... ... 35ft 
Air h aters and fans kd, aia a4 a 
aah hs | Sedge wens aga won 
Drum : 
SEE are 
Thickness SS ee eer 
Internal diameter... ... Sft 6in 
Weight to be lifted ... .-» 120 tons 
Air heatersurface ... ... ... . .. 110,000 sq ft each 
(two per boiler) 
Approx. diameterofrotor ... ... ... 21ft 6in 


rating, and three at 80 per cent load. Coarse 
control of steam temperature is obtained by 
utilising combinations of various tiers of burners, 
while fine control within close limits is maintained 
by spray type attemperators between the primary 
and secondary superheater stages. The primary 
superheater is of horizontal loop form, while the 
secondary superheater is pendant and is mounted 
behind a slag screen near the top of the combus- 
tion chamber. A continuous loop tubular 
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economiser is incorporated, and the drum is 
fitted with Babcock “‘ Cyclone ”’ steam separator 
units. 

It is believed that the main pre-heaters 
(Howden-Ljungstrom regenerative units, designed 
to give an air temperature of about 400 deg. 
Fah.), will be the largest yet built in this country ; 
there are two pre-heaters per boiler. There is 
also a small recuperative air heater of cast iron 
construction for the primary air, through which 
gases from a hot zone of the furnace can be by- 
passed as necessary. For very wet coal, the 
primary air temperature can thus be boosted 
up as required to maintain the desired tempera- 
ture (about 160 deg. Fah.) of the coal and air 
mixture passing through the mills. 

This auxiliary heater avoids the necessity of a 
much larger main air heater which, in addition 
to increasing the capital cost, would have given 
an unnecessarily high primary air temperature 
with dry coals, and necessitated the use of large 
quantities of cold tempering air, with conse- 
quent loss in efficiency. 

It is anticipated that the first boiler will steam 
in 1955. 





ContrRoL GEAR MAINTENANCE.—Under the title of 
A Stitch in Time . . . the Igranic Electric Company, Ltd., 
of Bedford, has published a useful little booklet dealing 
with some of the fundamental principles of electric 
motor control gear. It deals in turn with the methods 
of starting a.c. motors ; d.c. motors and their starting ; 
and the maintenance. of magnets, switches, contacts, 
relays, brakes, lifting magnets, &c, 


100MW Boiler for Castle Donington 
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Marine Engines at the Motor Show 


N the motor-boat section of the thirty-seventh 

International Motor Exhibition, which was 
held at Earls Court from October 22nd to Novem- 
ber Ist, there were on view a number of small 
craft, ranging from dinghies to motor cruisers, 
and also a comprehensive range of low power 
marine engines, covering the small outboard 
motor to an_ eight-cylinder in-line diesel 
engine. Most of the well-known builders 
were represented and displayed mainly well 
proved power units which, except in a few 
instances, were similar to those exhibited the 
previous year but incorporated detail improve- 
ments. 

On the stand of the Coventry Victor Motor 
Company, Ltd., was a new horizontally opposed, 
four-cylinder, four-stroke, petrol engine, the 
general appearance of which is_ illustrated 
herewith. This Mk. “ W/C4” unit, which is 
named “‘ Neptune,” is a development of a four- 
cylinder, air-cooled unit, used successfully in 
industrial and agricultural applications and is 
rated to have a power output of 20-2 b.h.p. at 
1500 r.p.m. or 33 b.h.p. at 3000 r.p.m. It 
is an extension of the twin-cylinder engine 
range made by the company and its general 
particulars are: length 30in; width 25in, height 
193in, weight about 366 lb, bore and stroke 
85mm by 80mm and capacity 1816 c.c. 

The aluminium-silicon alloy crankcase has a 
detachable sump and the cylinder barrels, of 
monobloc design, are made of high tensile 
cast iron, with bores finished by a wear-resisting 
process. Close-grained cylinder iron is the 
material used for the detachable cylinder heads. 
Fully floating gudgeon pins of high tensile 
steel, hardened, ground and lapped, are fitted 
to the low expansion aluminium alloy pistons, 
which have two compression rings and one oil 
control ring. The forged, heat-treated con- 
necting-rods of 3 per cent high tensile nickel steel, 
have pressure lubricated shell pattern big end 








bearings the small ends being bronze bushed and 
self lubricated. Made from a solid steel drop 
forging and specially heat treated the crank- 
shaft is drilled for pressure lubrication and runs 
in steel-backed shell bearings. The solid steel 
camshaft is carried in three bronze bearings and 
the valves and valve gear are of silicon-chrome 
steel. Ignition is by magneto, and lubrication is by 
a gear pattern pump which delivers oil at 40 Ib 





Coventry Victor ‘‘ Neptune’? Petrol Engine 


per square inch at full load, and cooling is 
effected by a gear pattern bronze water circulat- 
ing pump. j 

Fodens, Ltd., besides showing the ‘“ F.D.6” 
engine, announced that a four-cylinder, two- 
stroke engine, the “ F.D.4”’ was now in pro- 
duction. It embodies many of the main parts 
of the six-cylinder engine so that servicing is 
facilitated. The cylinders have a bore and stroke 
of 85mm by 120mm and the engine, which has a 
swept volume of 2724 c.c., has a continuous 
rating of 68 b.h.p. at 
1800 r.p.m. and a dry 
weight, including gear- 
box, of 1470 lb. Based 


on the ‘“‘ Kadenacy” 
principle, the  super- 
charged compression 


ignition engine has a 
compression ratio of 14 
to 1 and is fitted with a 
low pressure blower, 
having two lobed rotors, 
which feeds air to a 
common chest. 


Thornycroft ‘‘R.Z.6.’’ Diesel Engine 
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The crankcase and cylinder block are a single 
aluminium alloy casting fitted with cast iron 
wet liners and the cylinder head, cast in high 
duty iron, is secured to the crankcase by through 
bolts extending to the main bearing caps ang 
carries the tappets and push rods. Long cagt 
iron pistons having a special arrangement of 
rings and nitrided steel gudgeon pins, are fitteq 
and the small ends of the high tensile steg 
“H” section connecting-rods are pressure 
lubricated. Five steel-backed white meta] 
bearings carry the nickel steel crankshaft, which 
is statically and dynamically balanced, «id the 
twin austenitic steel exhaust poppet valves are 
operated through short push rods and overhead 
rockers from a hardened steel camshaft carried 
in six bearings. 

A unit fuel pump and a diaphragm fuel lift 
pump supply the injectors, which have single 
large-hole nozzles. Circulation of the closed 
circuit fresh water cooling system is maintained 
by a centrifugal pump and an even temperature 
is ensured by a by-pass thermostat. There is a 
combined lubricating oil and fresh water heat 
exchanger carried in a cast aluminium header 
tank and a “ Megator ” triple-shoe self-priming 
sea water pump, which can handle gritty water 
for long periods without wear and has a suction 
lift up to 20ft. Reverse gears by the Self Chang. 
ing Gear Company are fitted and the engine, 
which is equipped with 24V electric starting, 
will start at temperatures down to 20 deg. Fah. 

The ‘‘ Freedom” range of engines were on 
view on the stand of R. A. Lister (Marine Sales), 
Ltd., and the most interesting exhibit was 
a set of four of these engines, arranged as 
illustrated below, to supply power to a single 
shaft. Each of the six-cylinder, four-stroke, 
engines, which have a bore of 3-:75in and a 
stroke of 4-5in, have individual remote control 
clutches and drive the single propeller shaft 
through S.L.M. reverse and reduction gearing, 
and the four engines deliver a total of 216 b.h.p 
at 1800 r.p.m. Coupled in this way the risk of 
the ship being stopped through a mechanical 
fault is minimised since each power unit can be 
isolated for overhaul or replacement of a damaged 
part. With one engine cut it is estimated that 
the reduction in ship speed is about 10 per 
cent and machinery availability factor with 
the arrangement is understood to be high. 
The arrangement represents a saving in weight 
and cost and also in the height of engine-room 
required, while other economies effected relate 
to the number of spares to be carried. In par- 
ticular instances, such as a tug, towing opera- 
tions can be carried out using all four engines, 
while for running free only two engines are 
sufficient, so that some economy in fuel will 
result. 

Among the engines on the stand of F. Perkins, 
Ltd., was the redesigned Mk. “‘ P.6.M ”’ engine, 
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which continues to be known under the same 
mark although it embodies many improvements. 
This six-cylinder, in-line, four-stroke engine has 
a §8°9mm bore by 127mm stroke and a swept 
volume of 4:73 litres, and the dry weight is 
950 lb with direct drive or 1000 Ib with reduction 
gear. The maximum rating for continuous 
cruising is 65 b.h.p. at 2000 r.p.m. An “ MLR. 
1B” oil operated reverse gearbox is fitted and 
can be supplied with direct drive, 2 to 1 or 3 to 1 
reduction gear. Oil pressure in the gearbox 
operates the hydraulic throttle control so that 
the engine automatically returns to idling speed 
when engaged or passing through neutral. Only 
a light pattern remote control is required to 
operate reverse gear and throttle. Other changes 
effected in the engine are the placing of the fly- 
wheel at the back instead of at the front and 
the provision of a different form of cross drive 
in front to allow for the mounting of dual 
water pumps, shoufld indirect cooling through the 
medium of a heat exchanger be required. 

Included among the engines shown by the 
Parsons Engineering Company, Ltd., was the 
“Pike Diesel” marine engine which is a 
marine version of the ‘* Fordson Major ”’ tractor 
engine, and is the first diesel engine conversion 
carried out by the company. The four-cylinder 
compression ignition, cold starting, overhead 
valve engine, having a bore and stroke of 100mm 
by 115mm, and 12V electrical equipment, has 
been adapted by the addition of marine fittings 
and is rated to develop 36 b.h.p. at 1600 r.p.m. 
The additions to the engine include a water- 
cooled exhaust manifold, and a reverse gear 
bolted direct to the flywheel housing. The model 
is available either with direct cooling with the 
water pump mounted at the forward end of the 
engine or with a closed-circuit fresh water cooling 
system, when a heat exchanger and an additional 
circulating pump is supplied and mounted 
forward. 

The main engine exhibit on the stand of John 
I. Thornycroft and Co., Ltd., was a pair of 
“ mirror-handed,” Mk. “*RZ6” diesel marine 
engines mounted side by side and linked with a 
dummy bridge for the purpose of demonstrating 
single-lever engine control. This model, seen 
in our illustration, has been added to the 
existing range upon completion of trials. Direct 
drive or reducing gear is available for the 
high-speed launch or the heavy, slow-speed 
boat. The six-cylinder in-line, four-stroke, 
direct injection engine has a bore of 4}in by 
64in stroke and a compression ratio of 14°9 to 1. 
The operating speeds and outputs for con- 
tinuous duty in heavy craft, medium duty in 
yachts and intermittent duty in fast launches, 
are 1200 r.p.m. and 85 b.h.p., 1500 r.p.m. and 
105 b.h.p., and 1600 r.p.m. and 125 b.h.p., 
respectively. 

The crankcase is a deep-section, well ribbed 
iron casting through which pass double-ended 
nickel chrome steel bolts to secure the cylinder 
block at one end and the main bearing caps and 
keeper plates at the other. The easily detach- 
able sump is of cast iron and the cylinders, 
cast monobloc in close-grained iron, are fitted 
with dry liners, while the cylinder heads, each 
covering three cylinders, carry the valves and 
valve gear. Aluminium alloy pistons having 
a patented design of crown, three compression 
rings, two oil control rings, and a large diameter 
hollow gudgeon pin, are fitted. The connect- 
ing-rods, which are ‘*‘ H ”’ section nickel chrome 
steel stampings, have a phosphor-bronze bush 
at the small end and a steel-backed copper lead 
bearing at the big end. A bonded rubber 
vibration damper is carried externally at the 
forward end of the hardened alloy steel forged 
crankshaft, which is dynamically and statically 
balanced and carried in seven copper-lead-lined 
bearings. 

Special steel inlet and exhaust valves are 
actuated by push rods and rockers from a single 
case-hardened steel camshaft carried in a tunnel 
and driven by a triplex roller chain. The air 
inlet manifolds carry the air silencers and are 
aluminium castings, while the exhaust manifolds 
are of cast iron. 

The fresh water in the closed circuit, thermo- 
statically controlled cooling system is circulated 
by a centrifugal pump and is cooled in a heat 
exchanger through which salt water is passed 
by a second centrifugal pump. 
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Electricity and Productivity 


Or Wednesday and Thursday of last week, a 
conference, organised by the British Elec- 
trical Development Association, with the co- 
operation of the British Electricity Authority, 
Area Electricity Boards, North of Scotland 
Hydro-Electric Board and Electricity Supply 
Undertakings in Northern Ireland, the Isle of 
Man, the Channel Islands and some forty-five 
Dominion and Foreign Electricity Supply Under- 
takings affiliated to the Association, was held 
at the Institution of Electrical Engineers in 
London. 

Addressing the conference on “ The National 
Need for Greater Productivity,” Mr. A. R. W. 
Low, Parliamentary Secretary, Ministry of Supply, 
remarked that since the beginning of 1951, new 
difficulties had arisen in the way of increased 
productivity, resulting in a decrease of the 
impetus which had already been achieved. Des- 
pite the welcome increase in productivity and 
capacity, the switch-over to defence production 
of a large part of the metal using industry was 
bound to cause some dislocation. Scarcity of 
many important raw materials had upset the 
rhythm of production. The difficulties had 
increased as the year went on and the very vital 
steps which had had to be taken to curb invest- 
ment in buildings, plant and machinery, were 
bound to have had their effect. Many such diffi- 
culties had commenced either to disappear or to 
fade in intensity : raw material supplies (par- 
ticularly steel) were improving, although further 
increase was needed. With the exception of 
nickel, and possibly copper, supplies of non- 
ferrous metals no longer caused major difficulty— 
an improvement which was partly due to the 
steps taken by industry in co-operation with the 
Government towards economy in the use of 
metals. The new difficulties caused by increased 
overseas competition, while they stimulated 
industry to further efforts, emphasised the need 
for ensuring that all materials were fully used 
and that each man and woman achieved his or 
her maximum output. Statistics showed that the 
average working man in the United States used 
three times as much electrical power as his 
British counterpart ; parity in that. direction 
could not be reached in a short period without 
great dislocation, but industry obviously wanted 
to move that way and there was clearly room for 
an increase in the number of machines in indus- 
trial use. 

How much study was there to-day of the prob- 
lem of shortening the time of production ? 
It took a longer time each year to complete the 
research and development stages in the manufac- 
ture of new types of plant and equipment. The 
tendency was for many of those new things to 
be more complicated as industry sought to take 
full advantage of the scientific and technical 
advances that had crowded in upon us. That 
applied over the whole range of industry, not 
only to completely new things but to changes of 
design. It might be that more research was 
required into production techniques, and with 
that in mind the Ministry of Supply had created 
a new directorate on the air side of the Ministry 
called the Directorate of Aircraft Production 
Development. 

On the personal and human side, there were 
bound to be some in industry who drew back 
from progress in detail when they began to con- 
sider the effect upon themselves of a particular 
proposal for increasing productivity. In the next 
ten or more years many technical changes would 
be introduced, and to resist them because they 
gave more power to the worker would be mad- 
ness ; but it was equally true that such changes 
would only have the desired effect if management 
at all levels were able to explain to workers the 
purpose and advantage involved in each change, 
and if mutual confidence existed inside industry. 
The Minister said that he was interested to know 
of the campaign which the B.E.D.A. were shortly 
to launch in technical colleges and factories 


and in the electrical industry with the object of: 


arousing greater interest in industrial produc- 
tivity with the modernisation of industrial equip- 
ment and methods—a valuable example which, it 
was to be hoped, would be followed up in different 





ways. Indeed, the conference being held was 
also a most valuable example. The stage had 
been reached in the problem of productivity at 
which there was almost complete agreement 
among those who had studied the matter and 
the real difficulty was to persuade others to act 
accordingly and to remove the fears of those 
who thought that the effort of getting the new 
plant might be too great or that the adoption 
of technical changes would put people out of 
work, 

Behind the many ways in which productivity 
could be increased stood the united resolve of all 
concerned to get what could be got out of limited 
resources, to give more wealth for our fellow men 
and to help others to do likewise. 


INVESTMENT AND TAXATION 


Sir Norman Kipping, director-general of the 
Federation of British Industries, pointed out that 
more power and more mechanisation meant more 
investment, and it cost a lot of money to provide 
the means of using more power. A machi 
tool driven by a 5 h.p. motor might cost £5000, 
and a hand tool driven by a $ h.p. motor might 
cost £50. To house and install those machines 
and to connect them to all services cost much 
more. High returns in productivity through 
mechanisation could not be realised without 
investment and other resources. The usefulness 
and, to a large extent, the usability of more 
power depended upon the availability of capital, 
and that, in turn, depended upon its reward. 
The growth of productivity was being directly 
discouraged, and to a large extent, absolutely 
prevented, by levels of taxation which prohibited 
saving and which offered no rewards attractive 
enough to encourage experiment and the taking 
of calculated risks. Economic considerations 
had compelled the Government to require the 
export of a great deal of our output of capital 
goods. It was one of the country’s most trouble- 
some dilemmas. ‘If we soon did.not find some 
means of enabling more to be invested, the time 
would come when we should not be able to 
export, through losing the ability to compete. 

Though more mechanisation and more power 
in step with it were fundamentals to rising pro- 
ductivity, he wanted to see all in their own 
spheres continuing to look around for every 
opportunity of increasing the efficiency of the 
resources they already had. Could we afford, 
so long as any electricity cuts remained, to 
encourage domestic consumption ? We could 
not afford, so long as coal shortage threatened— 
as in the long run it undoubtedly did—to miss 
any opportunity for economy. There were 
two things which would help and should be done 
in the case of electric power. One was to do 
away, once and for all, with the threat of restric- 
tions against the use by industry of private gene- 
rating plant. In the right circumstances, indus- 
trial generation could be more efficient than 
B.E.A. generation, and firms would not install 
it unless they were sure it would pay. They 
should encourage, by all means, firms to consult 
the B.E.A. in the planning stages of proposals 
for private generation, but the Authority should 
have no right to be the final judges, and he 
appealed to it to depart finally from its old 
attitude. The second need was to work together . 
in ever closer collaboration on technical and 
tariff problems, for a wrongly conceived tariff 
could do infinite harm in compelling develop- 
ments to take forms which were basically at 
fault. The Federation of British Industries had 
welcomed, and would make the fullest use of, 
the opportunities recently given to it to work 
in both those fields in collaboration with the 
B.E.A. 

Colonel B. H. Leeson, president of the Institu- 
tion of Electrical Engineers and director of the 
British Electrical and Allied Manufacturers Asso- 
ciation, remarked that the placing of 1kW of 
electiical energy in the hands of a man was 
equivalent to increasing his capability to work 
by about ten times. An operator on a machine 
being driven by a' 10kW motor was virtually a 
servo-mechanism directing about 100 times his 
own capacity for doing the equivalent work. He 
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Marine Engines at the Motor Show 


|e the motor-boat section of the thirty-seventh 
International Motor Exhibition, which was 
held at Earls Court from October 22nd to Novem- 
ber Ist, there were on view a number of small 
craft, ranging from dinghies to motor cruisers, 
and also a comprehensive range of low power 
marine engines, covering the small outboard 
motor to an _ eight-cylinder in-line diesel 
engine. Most of the well-known builders 
were represented and displayed mainly well 
proved power units which, except in a few 
instances, were similar to those exhibited the 
previous year but incorporated detail improve- 
ments. 

On the stand of the Coventry Victor Motor 
Company, Ltd., was a new horizontally opposed, 
four-cylinder, four-stroke, petrol engine, the 
general appearance of which is_ illustrated 
herewith. This Mk. “*W/C4” unit, which is 
named “ Neptune,” is a development of a four- 
cylinder, air-cooled unit, used successfully in 
industrial and agricultural applications and is 
rated to have a power output of 20-2 b.h.p. at 
1500 r.p.m. or 33 b.h.p. at 3000 rpm. It 
is an extension of the twin-cylinder engine 
range made by the company and its general 
particulars are: length 30in; width 25in, height 
193in, weight about 366 Ib, bore and stroke 
85mm by 80mm and capacity 1816 c.c. 

The aluminium-silicon alloy crankcase has a 
detachable sump and the cylinder barrels, of 
monobloc design, are made of high tensile 
cast iron, with bores finished by a wear-resisting 
process. Close-grained cylinder iron is the 
material used for the detachable cylinder heads. 
Fully floating gudgeon pins of high tensile 
steel, hardened, ground and lapped, are fitted 
to the low expansion aluminium alloy pistons, 
which have two compression rings and one oil 
control ring. The forged, heat-treated con- 
necting-rods of 3 per cent high tensile nickel steel, 
have pressure lubricated shell pattern big end 


bearings the small ends being bronze bushed and 
self lubricated. Made from a solid steel drop 
forging and specially heat treated the crank- 
shaft is drilled for pressure lubrication and runs 
in steel-backed shell bearings. The solid steel 
camshaft is carried in three bronze bearings and 
the valves and valve gear are of silicon-chrome 
steel. Ignition is by magneto, and lubrication is by 
a gear pattern pump which delivers oil at 40 Ib 


Coventry Victor ‘‘ Neptune ’’ Petrol Engine 


per square inch at full load, and cooling is 
effected by a gear pattern bronze water circulat- 
ing pump. 

Fodens, Ltd., besides showing the “ F.D.6” 
engine, announced that a four-cylinder, two- 
stroke engine, the “ F.D.4”’ was now in pro- 
duction. It embodies many of the main parts 
of the six-cylinder engine so that servicing is 
facilitated. The cylinders have a bore and stroke 
of 85mm by 120mm and the engine, which has a 
swept volume of 2724 c.c., has a continuous 

rating of 68 b.h.p. at 
1800 r.p.m. and a dry 
weight, including gear- 
box, of 1470 lb. Based 
on the ‘“ Kadenacy ” 
principle, the super- 
charged compression 
ignition engine has a 
compression ratio of 14 
to 1 and is fitted with a 
low pressure blower, 
having two lobed rotors, 
which feeds air to a 
common chest. 
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The crankcase and cylinder block are a single 
aluminium alloy casting fitted with cast iron 
wet liners and the cylinder head, cast in high 
duty iron, is secured to the crankcase by through 
bolts extending to the main bearing caps ang 
carries the tappets and push rods. Long cag 
iron pistons having a special arrangement of 
rings and nitrided steel gudgeon pins, are fitted 
and the small ends of the high tensile steg| 
“H” section connecting-rods are pressure 
lubricated. Five steel-backed white meta] 
bearings carry the nickel steel crankshaft, which 
is statically and dynamically balanced, and the 
twin austenitic steel exhaust poppet valves are 
operated through short push rods and overhead 
rockers from a hardened steel camshaft carried 
in six bearings. 

A unit fuel pump and a diaphragm fuel lif, 
pump supply the injectors, which have single 
large-hole nozzles. Circulation of the closed 
circuit fresh water cooling system is maintained 
by a centrifugal pump and an even temperature 
is ensured by a by-pass thermostat. There is q 
combined lubricating oil and fresh water heat 
exchanger carried in a cast aluminium header 
tank and a “ Megator ” triple-shoe self-priming 
sea water pump, which can handle gritty water 
for long periods without wear and has a suction 
lift up to 20ft. Reverse gears by the Self Chang. 
ing Gear Company are fitted and the engine, 
which is equipped with 24V electric starting, 
will start at temperatures down to 20 deg. Fah. 

The ‘ Freedom” range of engines were on 
view on the stand of R. A. Lister (Marine Sales), 
Ltd., and the most interesting exhibit was 
a set of four of these engines, arranged as 
illustrated below, to supply power to a single 
shaft. Each of the six-cylinder, four-stroke, 
engines, which have a bore of 3-7Sin and a 
stroke of 4-5in, have individual remote control 
clutches and drive the single propeller shaft 
through S.L.M. reverse and reduction gearing, 
and the four engines deliver a total of 216 b.hp 
at 1800 r.p.m. Coupled in this way the risk of 
the ship being stopped through a mechanical 
fault is minimised since each power unit can be 
isolated for overhaul or replacement of a damaged 
part. With one engine cut it is estimated that 
the reduction in ship speed is about 10 per 
cent and machinery availability factor with 
the arrangement is understood to be high. 
The arrangement represents a saving in weight 
and cost and also in the height of engine-room 
required, while other economies effected relate 
to the number of spares to be carried. In par- 
ticular instances, such as a tug, towing opera- 
tions can be carried out using all four engines, 
while for running free only two engines are 
sufficient, so that some economy in fuel will 
result. 

Among the engines on the stand of F. Perkins, 
Ltd., was the redesigned Mk. “ P.6.M ”” engine, 
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which continues to be known under the same 
mark although it embodies many improvements. 
This six-cylinder, in-line, four-stroke engine has 
3 88:9mm bore by 127mm. stroke and a swept 
yolume of 4-73 litres, and the dry weight is 
950 Ib with direct drive or 1000 Ib with reduction 
gear. The maximum rating for continuous 
cruising is 65 b.h.p. at 2000 r.p.m. An “ M.R. 
11B”’ oil operated reverse gearbox is fitted and 
can be supplied with direct drive, 2 to 1 or 3 to 1 
reduction gear. Oil pressure in the gearbox 
operates the hydraulic throttle control so that 
the engine automatically returns to idling speed 
when engaged or passing through neutral. Only 
a light pattern remote control is required to 
operate reverse gear and throttle. Other changes 
effected in the engine are the placing of the fly- 
wheel at the back instead of at the front and 
the provision of a different form of cross drive 
in front to allow for the mounting of dual 
water pumps, shovfld indirect cooling through the 
medium of a heat exchanger be required. 

Included among the engines shown by the 
Parsons Engineering Company, Ltd., was the 
“Pike Diesel” marine engine which is a 
marine version of the “* Fordson Major ”’ tractor 
engine, and is the first diesel engine conversion 
carried out by the company. The four-cylinder 
compression ignition, cold starting, overhead 
valve engine, having a bore and stroke of 100mm 
by 115mm, and 12V electrical equipment, has 
been adapted by the addition of marine fittings 
and is rated to develop 36 b.h.p. at 1600 r.p.m. 
The additions to the engine include a water- 
cooled exhaust manifold, and a reverse gear 
bolted direct to the flywheel housing. The model 
is available either with direct cooling with the 
water pump mounted at the forward end of the 
engine or with a closed-circuit fresh water cooling 
system, when a heat exchanger and an additional 
circulating pump is supplied and mounted 
forward. 

The main engine exhibit on the stand of John 
I. Thornycroft and Co., Ltd., was a pair of 
“ mirror-handed,” Mk. “*RZ6” diesel marine 
engines mounted side by side and linked with a 
dummy bridge for the purpose of demonstrating 
single-lever engine control. This model, seen 
in our illustration, has been added to the 
existing range upon completion of trials. Direct 
drive or reducing gear is available for the 
high-speed launch or the heavy, slow-speed 
boat. The six-cylinder in-line, four-stroke, 
direct injection engine has a bore of 4}in by 
64in stroke and a compression ratio of 14-9 to 1. 
The operating speeds and outputs for con- 
tinuous duty in heavy craft, medium duty in 
yachts and intermittent duty in fast launches, 
are 1200 r.p.m. and 85 b.h.p., 1500 r.p.m. and 
105 b.h.p., and 1600 r.p.m. and 125 b.h.p., 
respectively. 

The crankcase is a deep-section, well ribbed 
iron casting through which pass double-ended 
nickel chrome steel bolts to secure the cylinder 
block at one end and the main bearing caps and 
keeper plates at the other. The easily detach- 
able sump is of cast iron and the cylinders, 
cast monobloc in close-grained iron, are fitted 
with dry liners, while the cylinder heads, each 
covering three cylinders, carry the valves and 
valve gear. Aluminium alloy pistons having 
a patented design of crown, three compression 
rings, two oil control rings, and a large diameter 
hollow gudgeon pin, are fitted. The connect- 
ing-rods, which are “‘ H ” section nickel chrome 
Steel stampings, have a phosphor-bronze bush 
at the small end and a steel-backed copper lead 
bearing at the big end. A bonded rubber 
vibration damper is carried externally at the 
forward end of the hardened alloy steel forged 
crankshaft, which is dynamically and statically 
balanced and carried in seven copper-lead-lined 
bearings. 

Special steel inlet and exhaust valves are 
actuated by push rods and rockers from a single 
case-hardened steel camshaft carried in a tunnel 
and driven by a triplex roller chain. The air 
inlet manifolds carry the air silencers and are 
aluminium castings, while the exhaust manifolds 
are of cast iron. 

The fresh water in the closed circuit, thermo- 
statically controlled cooling system is circulated 
by a centrifugal pump and is cooled in a heat 
exchanger through which salt water is passed 
by a second centrifugal pump. 
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Electricity and Productivity 


O’ Wednesday and Thursday of last week, a 
conference, organised by the British Elec- 
trical Development Association, with the co- 
operation of the British Electricity Authority, 
Area Electricity Boards, North of Scotland 
Hydro-Electric Board and Electricity Supply 
Undertakings in Northern Ireland, the Isle of 
Man, the Channel Islands and some forty-five 
Dominion and Foreign Electricity Supply Under- 
takings affiliated to the Association, was held 
at the Institution of Electrical Engineers in 
London. 

Addressing the conference on “ The National 
Need for Greater Productivity,” Mr. A. R. W. 
Low, Parliamentary Secretary, Ministry of Supply, 
remarked that since the beginning of 1951, new 
difficulties had arisen in the way of increased 
productivity, resulting in a decrease of the 
impetus which had already been achieved. Des- 
pite the welcome increase in productivity and 
capacity, the switch-over to defence production 
of a large part of the metal using industry was 
bound to cause some dislocation. Scarcity of 
many important raw materials had upset the 
rhythm of production. The difficulties had 
increased as the year went on and the very vital 
steps which had had to be taken to curb invest- 
ment in buildings, plant and machinery, were 
bound to have had their effect. Many such diffi- 
culties had commenced either to disappear or to 
fade in intensity : raw material supplies (par- 
ticularly steel) were improving, although further 
increase was needed. With the exception of 
nickel, and possibly copper, supplies of non- 
ferrous metals no longer caused major difficulty— 
an improvement which was partly due to the 
steps taken by industry in co-operation with the 
Government towards economy in the use of 
metals. The new difficulties caused by increased 
overseas competition, while they stimulated 
industry to further efforts, emphasised the need 
for ensuring that all materials were fully used 
and that each man and woman achieved his or 
her maximum output. Statistics showed that the 
average working man in the United States used 
three times as much electrical power as his 
British counterpart ; parity in that. direction 
could not be reached in a short period without 
great dislocation, but industry obviously wanted 
to move that way and there was clearly room for 
an increase in the number of machines in indus- 
trial use. 

How much study was there to-day of the prob- 
lem of shortening the time of production ? 
It took a longer time each year to complete the 
research and development stages in the manufac- 
ture of new types of plant and equipment. The 
tendency was for many of those new things to 
be more complicated as industry sought to take 
full advantage of the scientific and technical 
advances that had crowded in upon us. That 
applied over the whole range of industry, not 
only to completely new things but to changes of 
design. It might be that more research was 
required into production techniques, and with 
that in mind the Ministry of Supply had created 
a new directorate on the air side of the Ministry 
called the Directorate of Aircraft Production 
Development. 

On the personal and human side, there were 
bound to be some in industry who drew back 
from progress in detail when they began to con- 
sider the effect upon themselves of a particular 
proposal for increasing productivity. In the next 
ten or more years many technical changes would 
be introduced, and to resist them because they 
gave more power to the worker would be mad- 
ness ; but it was equally true that such changes 
would only have the desired effect if management 
at all levels were able to explain to workers the 
purpose and advantage involved in each change, 
and if mutual confidence existed inside industry. 
The Minister said that he was interested to know 
of the campaign which the B.E.D.A. were shortly 
to launch in technical colleges and factories 


and in the electrical industry with the object of: 


arousing greater interest in industrial produc- 
tivity with the modernisation of industrial equip- 
ment and methods—a valuable example which, it 
was to be hoped, would be followed up in different 





ways. Indeed, the conference being held was 
also a most valuable example. The stage had 
been reached in the problem of productivity at 
which there was almost complete agreement 
among those who had studied the matter and 
the real difficulty was to persuade others to act 
accordingly and to remove the fears of those 
who thought that the effort of getting the new 
plant might be too great or that the adoption 
of technical changes would put people out of 
work, 

Behind the many ways in which productivity 
could be increased stood the united resolve of all 
concerned to get what could be got out of limited 
resources, to give more wealth for our fellow men 
and to help others to do likewise. 


INVESTMENT AND TAXATION 


Sir Norman Kipping, director-general of the 
Federation of British Industries, pointed out that 
more power and more mechanisation meant more 
investment, and it cost a lot of money to provide 
the means of using more power. A machine 
tool driven by a 5 h.p. motor might cost £5000, 
and a hand tool driven by a $ h.p. motor might 
cost £50. To house and install those machines 
and to connect them to all services cost much 
more. High returns in productivity through 
mechanisation could not be realised without 
investment and other resources. The usefulness 
and, to a large extent, the usability of more 
power depended upon the availability of capital, 
and that, in turn, depended upon its reward. 
The growth of productivity was being directly 
discouraged, and to a large extent, absolutely 
prevented, by levels of taxation which prohibited 
saving and which offered no rewards attractive 
enough to encourage experiment and the taking 
of calculated risks. Economic considerations 
had compelled the Government to require the 
export of a great deal of our output of capital 
goods. It was one of the country’s most trouble- 
some dilemmas. If we soon did. not find some 
means of enabling more to be invested, the time 
would come when we should not be able to 
export, through losing the ability to compete. 

Though more mechanisation and more power 
in step with it were fundamentals to rising pro- 
ductivity, he wanted to see all in their own 
spheres continuing to look around for every 
opportunity of increasing the efficiency of the 
resources they already had. Could we afford, 
so long as any electricity cuts remained, to 
encourage domestic consumption ?. We could 
not afford, so long as coal shortage threatened— 
as in the long run it undoubtedly did—to miss 
any opportunity for economy. There were 
two things which would help and should be done 
in the case of electric power. One was to do 
away, once and for all, with the threat of restric- 
tions against the use by industry of private gene- 
rating plant. In the right circumstances, indus- 
trial generation could be more efficient than 
B.E.A. generation, and firms would not install 
it unless they were sure it would pay. They 
should encourage, by all means, firms to consult 
the B.E.A. in the planning stages of proposals 
for private generation, but the Authority should 
have no right to be the final judges, and he 
appealed to it to depart finally from its old 
attitude. The second need was to work together . 
in ever closer collaboration on technical and 
tariff problems, for a wrongly conceived tariff 
could do infinite harm in compelling develop- 
ments to take forms which were basically at 
fault. The Federation of British Industries had 
welcomed, and would make the fullest use of, 
the opportunities recently given to it to work 
in both those fields in collaboration with the 
B.E.A. 

Colonel B. H. Leeson, president of the Institu- 
tion of Electrical Engineers and director of the 
British Electrical and Allied Manufacturers Asso- 
ciation, remarked that the placing of 1kW of 
electrical energy in the hands of a man was 
equivalent to increasing his capability to work 
by about ten times. An operator on a machine 
being driven by a 10kW motor was virtually a 
servo-mechanism directing about 100 times his 
own capacity for doing the equivalent work. He 
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became the master of many invisible slaves, 
which could perform in an infinite variety of 
ways that the master could not. 


GENERATING CAPACITY 


Lord Citrine, chairman of the British Elec- 
tricity Authority, said that we had a persistent 
plant shortage which resulted from decisions 
taken over eleven years ago, and he pointed out 
that any decisions taken now which might have 
the effect of curtailing the supply of generating 
plant might have disastrous consequences 
several years from now. A most disturbing 
feature was that manufacturers might get the 
impression that the expansion upon which they 
had embarked or which they contemplated might 
not be employed because of the diminution of 
orders from the supply industry. If such a con- 
ception were carried into practice, we should have 
added one more psychological and physical 
barrier to the prospects of picking up again if 
capital investment opportunities permitted. Sir 
Norman Kipping had asked if we could afford 
to encourage domestic consumption under present 
circumstances. The answer was that we could 
afford not to encourage domestic consumption ! 
The B.E.A. annual report said that if the domestic 
load had not been developed to spread over long 
periods, the industrial price of electricity would 
have risen. That was plain, simple, straight- 
forward economics. The need to use equip- 
ment for a longer period of the day than was 
possible with the normal eight-hour or eight-and- 
a-half-hour day meant that there was a great 
field of collaboration open to the Trade Union 
Congress, the Federation of British Industries 
and the British Employers Confederation. They 
could help more than anyone else he knew at pre- 
sent, to lift Great Britain out of her economic 
difficulties and enhance her ability to compete 
in the markets of the world. 

Between 1947 and 1951, America commissioned 
26,621MW of installed capacity, while in Britain 
the figure was 4001MW. Thus the gap between 
the electrical horsepower available to the 
American worker and the British worker was 
widening very rapidly. How could the British 
worker compete effectively in foreign markets 
with the American worker in those conditions ? 
The only answer was an increased and adequate 
supply of electrical plant. All other alternatives 
were expedients which only touched the fringe 
of the problem and would not be effective for 
many years. 

The considered opinion of the British Elec- 
tricity Authority was that if the generating plant 
commissioned each year was limited to 1SSOMW, 
and demand increased at the rate we expected, 
load shedding would go on indefinitely in severe 
weather, with consequent loss to industry and the 
stultification of great public services. 


TRADES UNIONS AND PRODUCTIVITY 


The general discussion that followed was 
opened by Sir Vincent Tewson, general secretary 
of the T.U.C., who declared that trade union 
policy on increased productivity was quite clear. 
It might be that the T.U.C. had not carried its 
policy down to every individual member as 
successfully as it would have hoped, but the 
fact was that it regarded trade unionism as an 
integral part of the industrial structure and trade 
unionists as part of industry itself. Because in 
the movement they believed that productivity 
played so vital a part in determining the stan- 
dards of life not only of our members but of the 
nation as a whole, in post-war years they had 
come out quite bluntly, and probably in a revo- 
lutionary way, with both feet solidly on the side 
of increased productivity. It. was not accepted 
in the trade union movement that a man could 
work himself out of a job by increased produc- 
tivity. On the contrary, the fear of unemploy- 
ment and under-employment was a reason for 
a still greater need of higher productivity. 


INDUSTRY AND ELECTRICITY 


Mr. H. Nimmo, chairman of the council of 
the British Electrical Development Association, 
presided at the session on Wednesday afternoon. 
Addresses were given by Mr. E. R. Wilkinson, 
commercial manager, British Electricity Autho- 
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rity, on “‘ Higher Industrial Production and the 
Contribution that Electricity can Make,” and 
Mr. C. T. Melling, chairman, Eastern Electricity 
Board, on “ Advising and Assisting Industrial 
Consumers—a Service by the Area Boards.” 

Mr. Wilkinson said that the shortage of gene- 
rating plant had been the inevitable consequence 
of the wartime interregnum in construction, 
but the manufacturing difficulties and other 
physical impediments in the generating plant 
programme had now been largely overcome. 
Last year there was commissioned three times 
the amount of new plant put into service in 1947, 
and the Authority’s plans provided for further 
substantial increases in annual construction. 
It would be a national misfortune if competing 
claims upon the national investment programme 
were to result in less generating plant being 
installed. It was required to maintain this coun- 
try as an industrial nation, and it was within 
the physical capacity of the plant manufacturing 
and civil engineering concerns of the country. 
Our power shortage would be over and the need 
for load shedding and spreading would be 
eliminated if the industries of this country 
operated on a two-shift basis. There was still 
need for a revolutionary change in the attitude 
towards the use of power in our factories. What 
seemed to be missing was the systematic pursuit 
of efficiency in processing and handling by the 
substitution of electrical machine methods 
wherever a gain in efficiency and economy could 
be so secured. Industry should not hesitate to 
call upon the electricity boards for help and 
advice in the use of electricity and for obtaining 
the maximum benefits from the utilisation of 
electricity in factories and processes. 

Mr. Melling remarked that the problems of 
the electricity supply industry and manufacturing 
industry were different, but there were certain 
underlying features and points of contact about 
which the supply industry could be of use to the 
manufacturing industry and help productivity. 
The supply industry must establish its sincerity 
in seeking to give this aid. The possibilities of 
giving advice depended very largely on the 
personal relations of the district officers with the 
manufacturing industry. At one time he thought 
that the industrial power engineer should be 
appointed éxclusively from among men with 
production experience on the consumer’s side 
of the switch, but as personal responsibility and 
personal contacts were such an important 
criterion it was necessary to study the personal 
relations qualities of personnel before considering 
technical requirements. The training of indus- 
trial power engineers should embrace specialised 
knowledge of different aspects of lighting, 
heating and motorisation and an important part 
of it should be visits to factories under the 
guidance of experts who had worked as engineers. 
How his services were used would depend on the 
man, but he must not be desk-bound. 


ELECTRICAL DEVELOPMENT ASSOCIATION’S 
CAMPAIGN 


On Thursday, October 30th, Mr. V. W. Dale, 
general manager and secretary of the British 
Electrical Development Association, outlined 
the Association’s campaign. He referred to the 
first campaign, after the first world war, to 
electrify the homes of Britain ; less than two 
years after that campaign, they had connected 
as many new consumers as they had connected 
in the preceding forty years. They had electri- 
fied the homes of Britain in the 1930s ; he was 
sure they could electrify the factories of Britain 
in the 1950s. Mr. Dale declared that the 
electricity supply industry’s power service and 
sales force were depleted. Indeed, they had 
never had a trained force of the calibre 
required. Even on the domestic side, they 
must train a considerable sales and service 
force if the full benefits of electricity in the 
home were to be realised in our day and gene- 
ration. If it was recognised that the British worker 
should have at his disposal three-and-a-half 
times the electrical energy he had at present, 
then, through area and district organisations, 
the Association must render educational and 
advisory services to managements, works execu- 
tives and operatives. The Association must 
lead the industry in a development campaign 
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to assist industrial consumers in the most efficient 
and economical application of electricity t 
their machines and tools. The area boards mys; 
take this campaign into the factories and into 
the local branches of engineering institutions 
trade associations, as well as schools and tech. 
nical colleges. 

Mr. Dale introduced a series of eiglit new 
study books—Higher Industrial Production with 
Electricity, Lighting in Industry, Materials Hand. 
ling in Industry, Electric Resistance Heating, 
Industrial Electric Trucks, Electric Motors and 
Controls, Induction and Dielectric Heating, Process 
Integration and Instrumentation. The council 
hoped that the area boards would take 5000 
copies at least and that they would find their way 
into factories throughout the country. Ip 
addition, the Association wanted to encourage 
the presentation of both general and special 
electricity and productivity papers at engineer. 
ing institution and association meetings. 


Factory LIGHTING 


Mr. W. Robinson, B.Sc., introduced a dis- 
cussion on “ Lighting for Greater Productivity,” 
He said there was now no excuse for new factory 
lighting installations to be sub-standard. Now 
that there were available fluorescent lighting and 
a wider range of equipment than ever before, 
the only thing standing in the way of better 
lighting was widespread neglect of certain funda- 
mental principles and rules which were under- 
standable to anyone who was sufficiently interested 
to give the subject a little thought. The E.D.A. 
book, Lighting in Industry, might well form a 
blue-print for action by both industry at large 
and by those who were responsible for installing 
or advising on electric lighting. The too-long 
neglected principle that electric lighting was 
only being properly used when it supplemented 
daylight as well as substituted for it, widened the 
whole field of lighting activity, particularly in 
conjunction with fluorescent lighting, since it 
cleared away the limitation which the idea of a 
lighting-up time had always imposed on the use 
of artificial lighting. The full employment of 
electric lighting in partnership with natural 
lighting and not merely as a substitute was every 
bit as important as the quantity and quality 
of light provided. 

The weakness of present avenues of lighting 
development was that there were too few sources 
of advice which were sufficiently free from com- 
mercial self-interest to command full confidence. 
The supply side of the industry stood easily 
above all others in that respect, and its freedom 
of access to and relationship with factory con- 
sumers placed it in a very favourable position 
to advance the cause of better lighting and thus 
to make an immediate contribution to the broad 
aim of higher productivity. It was a natural 
and proper function of the area boards to stand 
in an advisory position between industrial con- 
sumers and their contractors and suppliers. 

Mr. E. R. Wilkinson, commercial manager, 
British Electricity Authority, said that one of 
the most important factors in relation to lighting 
for many years was the recent recommendation 
of the Ridley Committee, which had been dis- 
cussed that week in the House of Commons. 
The recommendation was that the purchase tax 
on fluorescent lighting should be removed. That 
was a fundamental fact in lighting considerations. 
It was the direct recommendation of the Ridley 
Committee, dealing with this country’s fuel and 
power policy, that fluorescent lighting should be 
used and should be encouraged to the extent 
that the purchase tax should be completely 
removed. 

Mr. A. N. Irens, South Western Electricity 
Board, said that much of the difference between 
industrial consumption in the United States and 
Great Britain was in lighting. American factories 
used twelve times as much electrical energy for 
lighting as did Great Britain. Therefore, the 
spearhead of their endeavours should be in 
regard to lighting. As nearly all the consump- 
tion in a great part of industry was in lighting, 
this would be an important factor in the drive 
to increase productivity by the increased use of 
electricity. , 

The conference concluded with short dis- 
cussions of industrial electric heating and of 
materials handling. 
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The Public Works Exhibition 


No. Il—{ Concluded from page 583, October 31st ) 


ie Public Works and Municipal Services 
Congress and Exhibition at Olympia will be 
open until to-morrow, November 8th. Some 
further examples of the plant on view at the 
exhibition are described below. 


WINGET, LTD. 


The equipment of new design shown upon 
the stand of Winget, Ltd., Rochester, Kent, 
includes a hydraulically operated, weigh- 
batching, tilting concrete mixer. In this mixer, 
known as the firm’s “10HTH” model, the 
system of hydraulic control enables the complete 
mixing cycle to be carried out with three move- 
ments of a lever. 

In the cycle of operations, when the charging 
hopper is lowered to the ground, the drum auto- 
matically swings to the mixing position and a 
water dispenser is charged. When the correct 
charge has been weighed into the hopper the 
operator moves the control lever to its first 
position and the drum automatically tilts to the 
charge or fill position as shown in Fig. 4. The 
hopper is then automatically elevated to trans- 
fer its contents to the drum and at the same time 
the water dispenser automatically injects the 
predetermined quantity of water under pressure, 
just before and during the passage of the dry 
material into the drum. When the maximum 
discharge angle is reached a cut-out operates 
and the hopper is held in the vertical position. 

Movement of the control lever to the second 
position lowers the hopper to ground level for 
the next charge. At the same time the drum 
swings automatically into the mixing position 
and the water dispenser recharges itself. 

A third movement of the control lever dis- 
charges the mixed material from the drum, 
either completely or in small quantities, as 
required. 

The three movements of the lever are all that 
is necessary to effect one mixing cycle. When it 
is required to add water to a batch, or to wash 
out the drum, a fourth lever position can be 
used to move the drum to the charge position 
independently of the hopper. 

It will be seen from our illustration that the 
charging hopper is moved by a large hydraulic 
cylinder, which is fed by a pump driven from the 
main electric motor or engine used to drive the 
mixer. The weigh-batching mechanism is built 
into the mixer. 

Also shown on this firm’s stand is a rotary 


Fig. 4—Hydraulically-Operated Tilting Mixer— 
Winget 


block making machine, which was developed 
following investigations into the production of 
stabilised soil blocks for use in tropical building. 
With the use of this machine a cheap, durable 
building material is made available for native 
housing in the tropics. The machine is hydrauli- 
cally operated and can be used by unskilled 
native labour to produce blocks from local soils 
containing at least 18 per cent of clay. 


C. H. JoHNSON (MACHINERY), LTD. 


A powerful, flexible-shaft immersion vibrator 
is amongst the plant to be seen on the stand of 
C. H. Johnson (Machinery), Ltd. The needle 
of this vibrator has a length of 94in and a dia- 
meter of 2%in, and has a frequency of 10,000 
vibrations per minute at an acceleration of 
150g and an amplitude 
of about xin. The power 
unit may be either a 4 
h.p. Villiers four-stroke 
petrol engine or a 3 h.p. 
totally enclosed squirrel- 
cage electric motor. The 
drive from the power 
unit to the jack shaft 
is through guarded vee- 
rope, geared to give a 
shaft speed of 10,000 
r.p.m. The jack shaft is 
carried in a substantial 
housing and is mounted 
on ball races fitted with 
oil seals. 

The flexible shafts are 
in standard units of 
12ft. A maximum of 
three shafts can be used 
per unit, giving a maxi- 
mum operational length 
of 36ft. The shafts are 
coupled together with 
adaptors, the adaptor 
shaft being mounted ina 
ball race; thus the 
shaft has a support every 
12ft. The shaft outer 
casing is covered by a 
substantial layer of 
tough rubber. Due to 
the low torque transmit- 
ted, the drive shaft can 
be of small diameter, 
resulting in an unusual 
degree of flexibility. All 
connections are screwed. 
The vibrating unit con- 
sists of an out-of-balance 
rotor mounted in ball 
and roller bearings, 
carried in a one-piece 
casing, the tip being 
formed direct from the 
tube. Eight runs of 
stellite are deposited on the tip and run for 
approximately 4in up the sides of the casing. 
The needle can be immersed in the concrete to 
the full length of the flexible shaft if necessary. 


JACK, OLDING AND Co., Ltp. 


Six Vickers tractors are exhibited by Jack 
Olding and Co., Ltd., Hatfield, Herts. They are 
equipped with a range of typical units, including 
an Onions 13 cubic yard overhead beam scraper, 
a hydraulic dozer and cab, a front operated 
cable dozer and towing winch, an overhead 
cablé-operated dozer, and a side cable operated 
dozer and side boom frame. A new Onions 
open bowl 13-cubic-yard scraper and a “ T.R.” 
heavy ripper is also be shown as part of the 
matched equipment for the Vickers tractor. 

The Barber-Greene-Olding equipment shown 
includes the vertical-boom ditcher. This crawler- 
mounted, self-propelled machine is built to 
cut trenches 18in, 2lin and 24in wide up to 
8ft 3in below surface level. The general con- 
struction of the machine can be seen in the 
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photograph we reproduce in Fig. 5. It has a 
heavy, rigid welded steel frame, on which is 
vertically mounted the main boom, built up of 
steel members. Hardened steel sprockets on 
the boom drive a 6in pitch bucket line chain 
made up of alternate buckets and cleaner links 
designed to cut through the hardest ground, 
leaving a clean, smooth-walled trench. An 
automatic resetting overload release comes into 
effect when the boom meets an obstruction. 

The machine is driven by a 65 h.p. oil engine 
and the five-speed transmission gives digging 
speeds from 74in to 102in per minute. Road 
speeds from 1-9 to 0-5 m.p.h. are available 
through three forward and one reverse gear. 
The spoil conveyor, which can be arranged to 
discharge on either side, has an 18in belt and is 
10ft 8in long. 


British Horst AND CRANE COMPANY, LTD. 


An interesting development in the design of 
hoists for building work may be seen on the 
stand of the British Hoist and Crane Company, 


Fig. 5—Ditching Machine—Olding 


Ltd., Trading Estate, Slough, Bucks. Briefly, 
this hoist makes use of standard tubular steel 
scaffolding for the guide rails of the hoist tower, 
and guide rails of special design have been elim- 
inated. The hoist tower is erected from steel 
or timber scaffolding. The platform is guided 
by sleeves which fit round the steel scaffolding 
guide tubes on each side of it, the guide tubes 
extending the full height of the hoist travel. The 
lengths of scaffolding forming the guides are 
connected by special jointing units, from which 
the guides are braced. These units are each in 
the form of a solid plug which passes some dis- 
tance into the bore of the two tubes at the joint, 
thus holding them together with an arm extending 
horizontally, which is coupled by brackets to the 
tower structure. A small screw jack bears on the 
bottom of each of the scaffolding guide tubes, 
and when the hoist platform or a jointing piece is 
to be removed or inserted, the jack can be lowered 
to give the necessary clearance. 

Apart from the tower structure, therefore, 
the hoist consists of the platform, a cat head at 
the top of the tower, a pulley block and auto- 
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matic “‘ knock-off” at the base, and a power 
winch. A number of different models are made 
for platform loads of 10 cwt to 30 cwt and 
hoisting speeds of 100ft to 300ft per minute. 
The standard platform for 10 cwt to 20 cwt loads 
has a decking 5ft 7in by 4ft 7in in size, but alter- 
natively, a concrete skip may be fitted on to it. 


F. PERKINS, LTD. 


The well-known range of diesel engines made 
by F. Perkins, Ltd., of Peterborough, has been 
extended by the introduction of a new unit 
called the “‘ L 4”’ model, which is shown at this 
exhibition for the first time. This new four- 
cylinder engine, to be seen in Fig. 6, is particu- 
larly designed for industrial and tractor ust. Its 
tractor ratings range from 34 b.h.p. at 1000 
r.p.m. to 62 b.h.p. at 2000 r.p.m.; for continuous 
twelve-hour applications industrially, the ratings 
are from 31 h.p. at 1000 r.p.m., to 48 h.p. at 
1500 r.p.m.; and for special intermittent appli- 
cations, the engine can be arranged for 56 b.h.p. 
or 60 b.h.p. at 1800 r.p.m. or 2000 r.p.m., respec- 
tively. 

The engine is arranged for the makers’ 
* Aeroflow”’ system of combustion and _ its 
cylinders are 44in bore by 4jin stroke, giving a 


Fig. 6—62 b.h.p. Diesel Engine—Perkins 


swept volume of 269-5 cubic inches or 4-42 
litres. It weighs about 690 1b without the fly- 
wheel. 

The cylinder block and crankcase are cast in 
one piece of high-duty alloy iron and cast iron 
wet liners are fitted. A balanced crankshaft 
of alloy steel runs in three pre-finished replace- 
able shell bearings and carries the alloy steel 
connecting-rods on shell bearings. In each case, 
the shell bearings have one half copper-lead 
lined and the other half white-metal lined, 
whilst the small end bushes of the connecting- 
rods are lead-bronze lined. 

The camshaft and fuel pump are driven from 
the crankshaft, the timing case being a separate 
casting secured to the front of the cylinder block. 
The overhead valves in the alloy iron cylinder 
head are operated by push rods from flat-faced 


tappets in the block. As can be seen from the’ 


photograph, the fuel pump is flange-mounted on 
the timing case in an easily accessible position, 
and if required, a fuel feed pump can be mounted 
on the injection pump. 

Provision is made in the design for fitting 
decompressor gear operating on the exhaust 
valves, which, when a suitable flywheel is fitted, 
allows hand starting of the engine. A 12V 
axial starter is flange-mounted on the flywheel 
housing, and for battery charging purposes a 
dynamo is provided. 


RANSOMES AND RAPIER, LTD. 


The exhibits of Ransomes and Rapier, Ltd., 
Ipswich, include a working model of the 20 cubic 
yard walking dragline described in these columns, 
and a number of items of excavating and public 


works plant. One new item of equipment is 
a lorry-mounted concrete mixer with a mixed 
batch capacity of 44 cubic yards; the mixer 
may also be used as an agitator for 64 cubic 
yards of mixed concrete. Its overall dimensions 
are 15ft by 7ft 6in by 7ft Sin high, and it is being 
made under licence from American patents. 

The mixing drum is 6ft 8in diameter and 8ft lin 
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long, welded from ,jin steel plate. The forward 
end of the drum is supported on a trunnion 
bearing and the discharge end on.a roller path. 
Thrust rollers prevent fore and aft movement. 
The circular pressed-steel charging door fits 
on to a machined semi-steel cast frame let into 
the periphery of the drum ; a quick-acting lock 
is fitted. The discharge door is also of pressed 
steel and fits on to a machined sealing ring at the 
end of the drum. It is controlled by a hand- 
wheel giving fine adjustment controlling the flow 
of the concrete. Both the charge and discharging 
doors seal hermetically against drip or evapora- 
tion. Three continuous spiral blades and two 
spade blades give a double end-to-end mixing 
action. A bell-mouthed spray carried on a steel 
tube running through the horizontal axis of the 
drum delivers water uniformly into the mix. The 
drum is discharged by rotating it in the reverse 
‘direction to mixing. 

A Perkins power pack incorporating “* P.G.” 
six-cylinder diesel engine, 35 b.h.p. at 1600 r.p.m., 
complete with electric starting equipment and 
hand-operated clutch for easy starting, the 
whole enclosed in a sheet steel house, is pro- 
vided. However, the mixer can be driven from 
the power take-off on the lorry gearbox. An 
automatic over-run clutch is fitted into the mixer 
drive, which enables the mixing drum to be 
revolved while the lorry is travelling along the 
road, the free-wheel action of the over-run clutch 
catering for the engine when slowing down under 
road-travelling conditions. This drive is adapt- 
able for lorries suitable for a minimum gross 
laden weight of 19 tons provided the lorry has a 
power take-off capable of transmitting 40/45 h.p. 
at a torque of 155/170lb-ft. The drive from 
the engine to gearbox has two speeds, enabling 
an economical engine speed to be maintained 
whether running at low drum speeds for 
agitating or with higher speeds for mixing and 
discharging. The gearbox has multi-plate 
reversing clutches and brake. 


ASSOCIATED BrITISH Ort ENGrINEs, LTD. 


A new engine to be seen on the stand of 
Associated British Oil Engines, Ltd., of Staines, 
Middlesex, is the Petter ‘‘ PBV 8,” illustrated in 
Fig. 7. This 80 h.p. air-cooled engine has 
been added to the “ P.B.” series of air-cooled 
vertical diesel engines made by the firm, which 
now cover a power rating of 13 b.h.p. to 80 b.h.p. 
at 1000 to 1500 r.p.m. 

The new eight-cylinder engine has a 90 deg. 
vee-cylinder arrangement with a bore and a 
stroke of 110mm, giving a cubic capacity of 
8-36 litres. On a twelve-hour rating, it develops 


Fig. 7—Petter 80 h.p. Vee Engine—A.B.O.E. 


80 b.h.p. at 1500 r.p.m. The cast iron crankcase, 
with an aluminium sump carries heavily-finned 
cast iron cylinders fitted with cylinder-heads 
which are readily accessible and can be easily 
removed without need for dismantling the valve 
gear. 

A totally - enclosed centrifugal governor 
mounted on the fuel pump drive gearwheel has 
a speed adjusting spring which is accessible from 
the outside and enables the speed to be varied 
by .10 per cent up and down. By changing this 
spring, the engine speed can be adjusted between 
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1000 and 1500 r.p.m. A Simms fuel lift pump, 
driven from the camshaft, delivers oil io the 
fuel pumps, which are fully dustproof. 

A high-speed axial flow fan, driven frori the 
crankshaft, delivers cooling air through ag 
casting over the cylinders and their heads, 
Starting of the engine can be arranged from a 
24V starter or by hydraulic means if required, 
The engine has a power take-off at each end and 
provision is made for the fitting of an industria] 
clutch. 





A.C, Load Analyser 


THE accompanying illustration shows a new 
a.c. load analyser which has been developed by 
the General Electric Company, Ltd., Magnet 
House, Kingsway, London, W.C.2. It takes 
the form of a self-contained, portable, a.c, 
test set for the measurement of current voltage 
and power factor in single and polyphase cir- 
cuits. The test set comprises four 34in dial 


A.C. Load Analyser 


instruments with 74in scales and the appro- 
priate current transformers, resistances, chokes 
and switches mounted in a polished teak case 
fitted with a leather carrying handle. 

The indicating instruments are an ammeter, 
a voltmeter, a double-element induction watt- 
meter and a three-phase unbalanced-load power 
factor meter, placed close together to permit 
accurate simultaneous readings. There are 
three switches : the first is to change the voltage 
range, the second is to insert the voltmeter in 
each phase, and the third is to insert the ammeter 
in each phase. 

The ranges covered by the instrument are 
5-25A and 125A, 150V, 300V and 600V and 
from 1kW to 100kW. It is stated that the 
accuracy in voltage and current is | per cent of 
full scale and in power 2 per cent of full scale. 
The power factor meter is specified to give an 
accuracy of 2 deg. of phase between 1 and 0:5 
power factor. 

In testing single-, two- and three-phase appara- 
tus, such as motors, transformers and generators, 
the instrument may be connected in the lines at 
a junction or terminal box or at a fuse board. 
By virtue of the permanent internal wiring 
the connections are reduced to a maximum of 
three to the supply and three to the load. Thus, 
when checking an installation, time is saved by 
avoiding the need for complex connections to the 
individual instruments. 





Device To INcREASE Oit ReFsNeRY CAPACITY.—It is 
claimed that the capacity of oil refineries can be increased 
at low cost by a device known as the “ Turbogrid’ 
distillation tray, which has been developed by Shell 
technical staff. The design of the distillation trays, 
which separate the oil fractions, and their position in the 
distillation column control efficient distillation and the 
“Turbogrid” tray is based on data gathered from 
refining processes and can be designed to suit any desired 
service. 
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A Cold Rendering Process for Oils 
and Fats 


THE ENGINEER 


In the recovery of oils and fats from materials of animal, marine and vegetable 
origin, heat has hitherto been mainly used in the fundamental operation of rendering. 
A new process, which has been developed by British Glues and Chemicals, Ltd., 
extracts oils and fats from natural cellular materials without the use of heat. Cold 
water alone is used in this process, which is known as “ impulse rendering.” 


NEW process for the extraction of oils and 

fats from natural cellular materials without 
the use of heat, which has been developed by 
Mr. I. H. Chayen of British Glues and Chemi- 
cals, Ltd., is expected to have far-reaching 
effects in reducing operating and plant costs, 
giving an improved quality product and improv- 
ing the general efficiency in extraction plants. 
In these plants, the fundamental operation is 
that of rendering—a process in which the walls 
of the cells containing the fats and oils are rup- 
tured to make possible their removal from the 
parent material, such as bone, tissue, &c. Hither- 
to, heat has always been used, either alone, or 
in conjunction with solvents for rendering 
animals fats ; and for many years investigations 
have been carried out in an endeavour to find 
an effective process which would eliminate the 
use of heat and the undesirable effects it has on 
the products. As a result of heating during 
rendering there is a tendency towards darkening 
in the colour of the product, a progressive 
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Fig. 1—-Fat Collection Tank and Bone Elevator 


increase in smell, and there also is a possibility of 
contamination of the oils by degradation pro- 
ducts as a result of raising the sensitive raw 
materials to high temperatures. 

In the new “impulse rendering ’’ process, 
as it is known, the use of heat or chemicals 
in the initial rendering process has been com- 
pletely eliminated, and cold water and mechanical 
energy alone are used to open the fat cells and 
remove their contents. In this process the 
material to be rendered is suspended in a con- 
tinuous stream of cold water passing through a 
vessel, in which the water is subjected to a series 
of high speed and high frequency impulses 
imparted by rotating beater arms. A mass of 
minute particles of water projected on the cells 
at a high velocity serves to tear the walls open and 
free their oil content which is immediately 
washed away without emulsification taking 
place. 





In addition to the fact that the new process 
gives uncontaminated oils of very high quality, 
many other advantages are claimed for it, not 
the least of which is that it is continuous and the 
complete cycle of rendering is carried out in a 
few minutes as compared with the longer period 
involved in batch rendering by -heat methods. 
Fuel consumption is reduced considerably and 
processing is completely automatic to eliminate 
all need for handling the materials at any inter- 
mediate stage. The designers also point out that 
a complete plant can be built and run at con- 
siderably less cost than that of a heat rendering 
installation, and in a considerably smaller com- 
pass. A further point of interest is that atmo- 
spheric pollution is virtually eliminated and 
working conditions in the plant itself are vastly 
improved. 

The basis of the process is the “ impulse 
rendering ’’ machine, as it is known. This unit 
consists essentially of a cylindrical chamber in 
which a series of beater arms rotate at a very 
high speed. The speed, 
size and shape of the 
beater arms are such 
that a mass of water par- 
ticles are continuously 
projected upon the bone 
or tissues from all angles 
at a considerable force. 
The raw material is in- 
troduced into the beater 
chamber with a stream 
of cold water, and frac- 
ture of the cell walls and 
flushing out of their oil 
content occurs almost 
instantaneously. The 
water-borne fats or oils, 
together with the tissue 
or bone matter, pass 
out of the chamber in 
a continuous stream 
through a grid formed 
in the bottom of the 
chamber. After leav- 
ing the rendering unit, 
the oil, water and tissue 
matter are quickly and 
easily separated by 
normal methods. 

At present, the com- 
pany is using the process 
for the degreasing of 
bones and the produc- 
tion of high - grade 
tallows at three of its 
plants in this country, 
and one in Canada. Last 
week, we took advantage of an opportunity 
to visit one of the new plants which has been 
laid down at Stratford, in London. 

At this plant, bones arriving by road are 
unloaded straight on to a conveyor belt, from 
which they are fed into a primary crusher. From 
this machine the bones are taken by a belt 
— to the top of the adjacent rendering 
plant. 

In the rendering plant house, the size of the 
bones is further reduced in .a chopper or hog 
unit, before they are picked up by a stream of 
cold water and carried into the impulse rendering 
machine, through which they pass at a rate of 
2 tons an hour. The actual rendering process 
takes place in about one second, and the fat, 
degreased bone, and water then pass out as 
shown in Fig. 2, into a separator and washer 
tank. The continuous flow of cold water through 
this tank carries the floating fat into the fat col- 


Fig. 2—Outlet from Impulse Renderer 


lection tank, to be seen on the left in Fig. 1. The 
degreased bone drops to the bottom of the 
separator tank, where it is picked up by the 
screw elevator, to be seen in the right foreground 
of the same illustration. The bone is carried by 
this elevator to a hot water wash, through 
which it passes before being dried in a rotary 
kiln. 

From the fat collection tank, the bulk of the 
rendering water is drawn out and returned to the 
impulse renderer, some of the effluent being 
bled off to keep the circuit clean. This bleed, 
together with the water from the bone hot- 
wash tank, is passed through a centrifugal 
separator for the removal of any residual fat. 
The solid fat is passed out through a heat 





Fig. 3—Bone Washing and Drying Section of 
Plant 


exchanger, in which it is melted before treat- 
ment in the final clarifying centrifugals. 

Following our tour of the plant we were shown 
on a small scale, with a demonstration unit, how 
readily the principle of cold impulse rendering 
could be adapted for the removal of oils from 
other animal and vegetable sources. The 
demonstration unit handled fish livers, herrings, 
copra, &c., with the same degree of efficiency 
and speed as bones, and the fats extracted 
were clean and quite uncontaminated in each 
case. The makers state that there still remains 
a vast field of application to be investigated with 
the process, particularly in connection with 
vegetable seeds and nuts, which are the largest 
source of oils and fats in the world. 
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Locomotives for the Sudan Railways 


E have received from the North British 

Locomotive Company, Ltd., Springburn, 
Glasgow, particulars of the first of nineteen 
2-8-2 locomotives which were completed by 
the company in July last for the Sudan Rail- 
ways. The engines, designated the “‘ 180” 
class, will be used on all sections of the Sudan 
Railways and, when operating on light track, the 
amount of water in the tender will be reduced 
to keep the axle load within the stipulated 
minimum. 

The locomotives were designed to the require- 
ments of the chief mechanical engineer, Sudan 
Railways, and constructed in the builders’ works 
under the supervision of the Sudan Government 
Agency in London. The engines and tenders were 
shipped in the fully erected condition from 
Glasgow docks to Port Sudan. 

One of the new locomotives is illustrated on this 
page, and the leading particulars are as follows : 


Cylinders, diameter... ... ae ee 

COE See 

Coupled wheels, diameter ... ... ... 4ft 3in 

Leading truck wheels, diameter ... . 2ft Jin 

Trailing truck wheels, diameter ... . 2ft 9in 

Engine coupled wheelbase . sem ae 

Engine total wheelbase aes «| 

Heating surface : 
Large tubes ... ... 356 square feet 
Smail tubes . 627 square feet 
Firebox... ... 5) cows) tees) sie ~ egal 
Sih aek aod. one . «. 1125 square feet 
Superheater... ... aa tel square feet 

Grate area RN 26 square feet 

Working pressure ... 180 1b. per square inch 
ank capacity ... . 4500 gallons 

Fuel (oil) itd chlbte i ial nsdn ... 1840 gallons 

Tender bogie wheels, diameter : . 2ft 94in 

Total wheelbase, engine and tender 53ft 2in 


Weight in working order : 
Engine ... Seer aie . 61 tons 7 cwt 
ara UG 

Tractive effort at 85 per cent working 
pressure SO 

The boiler, which is identical with that of the 
“* 220 ” class locomotives, has a barrel consisting 
of three rings, the outside diameter at front and 
rear being 4ft 6in and 4ft 103in respectively. The 
longitudinal seams are treble riveted with inside 
and outside butt strips, and the circumferential 
joints are double riveted. The distance between 
the tube plates is 14ft Sin and there are eighteen 
superheater flue tubes and eighty-three boiler 
tubes, 54in and 2in outside diameter respectively. 
An inner firebox of copper is stayed to the roof 
of the outer firebox by “* Longstrand”’ steel 
stays. Water space stays of copper are fitted at 
the side, back and short combustion chamber. 
The Laidlaw Drew oil fuel equipment fitted to 
the locomotive includes burner, strainer, heating 
coil and sieve. The shallow fire pan is completely 
lined with firebrick and there is an arrangement 
of tubes in the bottom plate, providing a clock- 
wise air flow. 

A “ Melesco” superheater with eighteen 
elements is fitted and the header is provided with 
an anti-vacuum valve. A “ Joco”’ regulator is 
fitted in the dome. Delivery of water to the 
boiler is controlled by a Gresham and Craven 
“No. 9 R.C.W.” injector and a Worthington 
Simpson horizontal duplex feed pump, which 





delivers 1850 gallons per hour. A Weir feed 
water heater is also provided and the top feed 
to the boiler is by means of a spraying valve of 
the same make. Other steam fittings include two 
3in diameter Ross muffled pop safety valves and 
two sets of Klinger water gauges. 

The main frames, in one continuous length, 
are cut from rolled steel slabs and finished to a 
thickness of 4in, and they are adequately stayed 
in all directions by cast steel cross stretchers. 
Axlebox guides cut from steel bar are fitted with 
manganese steel liners. The coupled axleboxes 
are steel castings fitted with gunmetal bushes and 
keeps, and they have guide liners of manganese 
steel. Lubrication of the axleboxes is by means 
of a Wakefield eight-feed mechanical lubricator. 
Laminated bearing springs are fitted to the 
coupled and trailing truck wheels with coil 
bearing springs on the leading truck. Compensa- 
tion is arranged in three groups, between leading 
truck and leading coupled, intermediate and 
driving, trailing coupled and trailing truck 
wheels. 

The cylinders are of cast iron and the steam 
chests are fitted with renewable cast iron liners. 
Lubrication of the cylinder barrels is by means of 
a “* Detroit’ four-feed sight-feed lubricator. 

A steam brake on the engine operates cast iron 
blocks on the intermediate and irailing wheels, 
and vacuum brake equipment is provided for the 
tender and train, there being one 2lin diameter 
cylinder fitted on the tender. Operation of the 
brake is by a Davies and Metcalfe ejector, which 
has a combined Gresham and Craven steam 
brake valve. 

Electric lighting equipment supplied by 
J. Stone and Co. (Deptford), Ltd., is installed 
and includes a turbo-generator, a 14in “* Tonum 
E ” headlight and all the necessary cab and gauge 
lights. 

The double four-wheel bogie tender has water 
and fuel tanks of welded construction, but the 
internal stays are riveted to angles welded to the 
tank plates. The frame is built of longitudinal 
and cross channels of all-welded construction 
with fabricated steel plate dragboxes at the front 
and rear. The bogies are of plate-frame spring- 
beam design and the axleboxes are of cast iron 
with gunmetal bushes lined with. gunmetal. 





Aircraft Oven 


A DOUBLE compartment oven for use in air- 
craft is now in production at the Magnet Works 
of the General Electric Company, Ltd. It 
enables as many as sixty meals to be heated 
simultaneously from their frozen state to serv- 
ing temperature in only twenty-five minutes, thus 
allowing all the passengers to have a meal at 
one sitting. The ovens have a running tempera- 
ture from 200 deg. to 500 deg, Fah., and are inde- 
pendently thermostatically controlled. At the 
same time the separation into two compart- 


2-8-2 Locomotive for the Sudan Railways 
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ments ensures economy of operation if only a 
part passenger load is carried. 

The oven is of stainless steel construction with 
external aluminium covering and weighs only 
88 Ib. Its power consumption (maximum) jg 
4°4kW at 28V d.c. 

Even heating of the entire oven capacity js 
ensured by a system of hot air circulation, which, 
instead of having one or two “hot spots” 
and relying on radiation and convection, employs 
a motor-driven fan in each compartment to 
circulate the hot air rapidly to every part of 
the chamber. Only ten minutes’ pre-heat js 
needed to bring the oven to operating tem. 
perature. 





A Soil Compactor 


THE illustration we reproduce herewith shows 
a new soil compactor recently introduced by 
Compactors Engineering, Ltd., of 65, Effra 
Road, London, S.W.2. This machine, which 
weighs 44 cwt, has an 18in square base-plate, 
and is designed to impart up to some 2200 blows 
of about 1 ton per minute when in operation. 

The machine has a rigid fabricated steel frame 
which supports, through an anti-vibration sys- 





Small Soil Compactor 


tem of springs and rubber bushes, a 44 h.p. 
petrol engine. This engine, through two vee- 
belts, drives counter-rotating out-of-balance 
weights in the vibrating mechanism coupled 
to the base-plate. The frequency of the out-of- 
balance force can be varied by movement of a 
locking handwheel on the side of the machine 
to change the angular position of the vibrator 
housing. When this handwheel is in its topmost 
position, a direct up and down or hammering 
motion is imparted by the eccentric weights to 
the base-plate. When the machine is required 
to move backwards or forwards whilst compact- 
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ing, or when it is required to reduce the force 
of the blows, this handwheel is swung in the 
appropriate direction backwards or forwards. 
The distance the handwheel is set away from its 
top centre position reduces proportionately the 
force of the blow, or increases the rate of travel 
over the ground, up to a speed of 40ft per minute. 

The base-plate is heavily reinforced and its 
ypward-curved ends are designed to facilitate 
forward movement of the machine and the com- 
paction of the soil. Two handles which are fitted 
are insulated by shock absorbers from the rest 
of the machine. 





An Air-Blast Circuit-Breaker for 
Are Furnace Control 


THE accompanying illustration shows the 
contacts of what is believed to be the first com- 
mercial air-blast circuit-breaker to have been 
installed by a British manufacturer. This 
circuit-breaker was made by the English Electric 
Company, Ltd., Stafford; it was rated at 
6:6kV, ISOMVA, 800A, and was commissioned 
in 1940 at the Brymbo steel works, near Wrex- 
ham. Its function was to control the h.v. input 
to a transformer supplying an arc furnace. The 
norma! duty imposed on the circuit-breaker was 
of the order of 500 operations a week, breaking 
currents ranging from the transformer magnetis- 
ing current up to fairly heavy fault currents. 

For arduous duty of this kind it had been 
found that the standard oil circuit-breaker 
suffered from certain defects. In particular, 
careful maintenance had to be carried out, 
involving changing or filtering the oil and 
dressing the contacts. In the early part of the 
war, when a large number of arc furnaces were 
being installed, special oil circuit-breakers were 
supplied ; the bearings and moving parts were 
specially strengthened and in some instances 
oil filtering equipment was fitted to the circuit- 
breakers. By this time, however, progress had 
been made with the development of the air- 
blast circuit-breaker, which had the inherent 
advantages that the insulating medium (air) 
was renewed for each breaking operation and 
that pneumatic control was associated with 
flexibility and lightness of moving parts. 

The circuit-breaker, which is the subject of the 
accompanying illustration, was the first of many 
English Electric air-blast equipments to be 
supplied for arc furnace duty at voltages ranging 
from 3-3kV to 33kV. Welearn that, after minor 
teething troubles, the first of these circuit-breakers 
has given continuous service since its installa- 
tion in 1940, except for a period of about two 
years just after the war when the furnace was 
out of commission. Later, after thirteen months’ 
continuous duty involving about 26,000 opera- 
tions (during which the only maintenance 
required was the weekly external inspection and 
the draining of water from the compressor 
receiver), the breaker was stripped down. Our 
illustration shows the condition of the contacts, 
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the wear being so slight that it was possible 


to refit them for further use. During the over- 
haul, no replacements were required for any 
parts of the circuit-breaker, including the pneu- 
matic equipment. 





A Small Sifting Machine 


PARTICULARS have been received from Henry 
Simon, Ltd., Cheadle Heath, Stockport, of a 
small, flexible, dustproof sifting machine the 
firm is now making for the screening and 
grading of powdered and finely granulated 
materials. 

This machine has eight sieves which are 
enclosed in a sheet steel case and suspended 
by canes from a steel frame. An eccentric 
mechanism, driven by a } h.p. motor and mounted 
on the main frame at the base of the unit, imparts 
the rotary sieving motion to the case. The sifting 





Small Sifting Machine 


covers are attached to wooden frames, which are 
of uniform size so that they can be interchanged, 
and these frames fit into drawer-pattern trays of 
non-corroding aluminium alloy. Fabric cleaners 
are fitted in all the trays for the purpose of 
keeping open the meshes of the sieves which can 
be of wire, silk or nylon bolting cloth as required. 

As can be seen from the photograph we repro- 
duce, showing the machine with the access doors 
open, the machine is totally enclosed and dust- 
proof. If required, an exhaust can be fitted to the 
feed entry or entries. 

It is possible to arrange the sieve trays in any 
one of three different ways in order to make 
different separations. The sieves are housed in 
two sections of four trays each, and one or two 
inlets, and two, three or four outlets, can be used, 
according to the scheme selected by the operator. 





Contacts of a 6-6kV, 1SOMVA, 800A Air-Blast Circuit Breaker after 26,000 Operations 
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and Operation of Dunston 
**B*? Generating Station* 
By A. HOWELL, M.1L.Mech.E., M.LE.E.,¢ and J. B. JACKSON, 
M.L.Mech.E., M.LE.E.} 
No. Il—({ Concluded from page 595, October 31st)) 


Two 50-MW turbo-alternators unitised with re- 
heater boilers were commissioned at Dunston “‘ B”’ 
generating station towards the end of 1950, and 
ranked as the most efficient generating piant 
owned by the British Electricity Authority during 
1951. 

Part I of the paper discussed the changes in 
design compared with the original plant. In 
Part II, plant staffing and staff training are 
discussed and details of operating experience are 
given, including the procedure evolved for starting- 
up and shutting-down. Performance and“ outage” 
figures for 1951 are analysed. 





STARTING-UP AND SHUTTING-DOWN 
PROCEDURE 


THE procedure which was eventually evolved 
for starting from a cold condition [as detailed 
in the paper] is such that full load on the unit is 
reached eight hours after the first burner is lighted. 
The rate of loading is governed by the rise in 
temperature of the steam at the inlet to the 
intermediate-pressure turbine. This is normally 
limited to 160 deg. Fah. per hour, but on several 
occasions a rise of 250 deg. Fah. per hour has 
been permitted and no harmful effects have been 
observed. Under normal conditions the lower 
rate is always adopted. The reheat temperature 
tends to rise steeply after synchronising and it 
is necessary to restrict the load to SMW for at 
least an hour. In the initial stages of operation 
particular attention was paid to the temperatures 
of the metal of the superheater and reheater 
tubes during the period of raising pressure. It 
was anticipated that overheating of the reheater 
tubes might occur due to the lack of steam flow 
and, to limit this effect as far as possible, the 
superheater gas by-pass dampers were closed. 
Thermocouples were peened into both super- 
heater and reheater tubes, and the highest tem- 
peratures recorded while pressure was being 
raised were 1050 deg. and 900 deg. Fah. for the 
temperatures of the metal of the superheater and 
reheater tubes, respectively. Since then, both 
superheater and reheater gas by-pass dampers 
have been kept full open during the period of 
raising pressure and no trouble has been en- 
countered. Both these dampers are closed to 
their normal running positions as soon as possible 
after synchronising, and their operation at loads 
above 5MW is not permitted except for the pur- 
pose of preventing the superheated and reheated 
steam temperatures from rising above their 
designed values. This ruling has been made to 
confine sudden changes of steam temperature 
to occasions when the steam flow is too small to 
have a serious effect upon the temperature of the 
turbine metal. ; 

When running the machine up to speed no 
undue difficulty has been experienced in keeping 
the low-pressure exhaust steam temperature 
below a maximum of 180 deg. Fah., but after 
a short shut-down the machine should be run up 
as quickly as possible. After a short shut-down, 
it is found necessary to apply load quickly to 
prevent undue cooling of the intermediate-pres- 
sure cylinder. After a shut-down of five hours’ 
duration the temperature of the intermediate- 
pressure cylinder-is approximately 650 deg. Fah., 
and it is necessary for a load of 20MW to be 
applied in fifteen minutes to prevent contraction 
of the cylinder. The low-pressure exhaust branch 
temperature in these circumstances is 130 deg. 
Fah. at the commencement of running-up. 
This falls to 78 deg. Fah., at 2000 r.p.m., and 
rises to 155 deg. Fah. immediately before syn- 
chronising with an absolute pressure of 0-7in 
of mercury in the condenser. 

No difficulties have been experienced whilst 
shutting down. The load is reduced to 30MW, at 
which one mill is taken off. One oil burner is lit 
at 20MW and the second at ISMW. At 1OMW 
loading, the second mill is shut down. Below 
10MW the recirculating valve on the condensate 





* Abstract of a paper read at a joint meeting of the Institution 
of Mechanical Engineers and the Institution of Electrical Engineers 
London, October 24, 1952. 

+ Partner, Messrs. Merz and McLellan. abs 

3 Chief generation engineer (operation), North Eastern Divi- 
sion of the British Electricity Authority. 
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line is opened, to maintain maximum cooling- 
water supply through the ejector. After the 
machine is off-load the third mill is shut down, 
and any further control is carried out by the two 
oil burners. The machine is allowed to run down 
to a speed of 1000 r.p.m. at full vacuum and, when 
stationary, is put on the barring gear for at least 
twelve hours. 

[The paper also shows the shutting-down and 
starting procedure which has been adopted for 
normal operational service when the boiler and 
turbine are hot.] 

The plant is used for base load purposes only 
and no attempt has been made to develop a 
quick-starting technique. The times shown refer 
to an over-night shut-down of five hours. 


OPERATIONAL EXPERIENCES—BOILER 


Superheater Temperature Control.—Soon after 
the unit boilers were commissioned it became 
apparent that the gas by-pass controlling the 
superheater outlet temperature was insufficient 
to bring the steam temperature down to the 
designed figure at full load. This also affected 
the reheated steam temperature, which became 
too high when the superheater gas by-pass 
dampers were open. 

As a temporary expedient to reduce this high 
superheat temperature, slots were cut near the 
bottom of the vertical baffles to permit a greater 
quantity of gas to be by-passed. At the first 
annual overhaul of each unit an additional row 
of generating tubes was fitted, the slots in the 
bottom of the baffle were filled in, and a plastic 
baffle was fitted between the superheater outlet 
and the by-pass outlet to increase the draught 
pull across the by-pass damper. The original 
design made provisions for modifications of this 
nature if necessary after operational experience. 
As the boiler is now adjusted the designed steam 
temperature is obtained at full load with the 
superheater by-pass damper one-half to five- 
eighths open, and this is regarded as satisfactory. 

Slagging and Fouling—Soon after the first 
boiler was brought up to full load, slagging 
occurred on the first row of generating tubes ; 
the slag accumulation started at the rear furnace 
wall and gradually spread forward along the 
under surface of the tubes. This tended to 
increase the superheated steam temperature, 
and on several occasions it was necessary to 
reduce the load to bring the superheat tempera- 
ture down to the designed figure. The general 
slagging of these tubes, apart from the particular 
case described below, was greatly reduced by 
attention to the correct setting of the Bailey air/ 
fuel ratio controller and by adjustment of the 
rear tertiary air supply to keep the high tempera- 
ture combustion zone well down in the furnace. 
The superheater temperature-control modifi- 
cation also allowed more excess air to be carried. 
so reducing the temperature of the furnace exit 
gas. Both units are now relatively free from this 
slagging trouble, although it is necessary to carry 
more excess air than the designed figure. 

A particular instance of slagging is of interest, 
since on one occasion this was attributed to 
false readings on the steam-flow/air-flow meter. 
A modification had been made to the reheater 
centre wall which resulted in increased air 
leakage into the reheater. As the air flow is 
measured by means of the gas pressure-drop 
across the economiser, the air flow recorded ~at 
the economiser became disproportionally greater 
than that in the furnace. This resulted in a 
higher temperature of the furnace exit gas than 
was intended and led to slagging in the generating 
tubes. Any further occurrence of this trouble 
has been prevented by checking the steam-fiow/ 
‘air-flow meter against carbon dioxide readings 
taken on an Orsat apparatus twice a day. 

During the period when the slagging problem 
was most severe, attempts were made to clear 
the slag accumulations by means of water lancing. 
This proved to be a difficult operation due to the 
positioning of the galleries and inspection ports 
in relation to the slag accumulations. Neverthe- 
less, water lancing did meet with some success 
and this method of on-load cleaning has to carried 
out occasionally up to the present time. 

The automatic sequence-operated soot-blowers, 
consisting of eight furnace blowers and twelve 
superheater blowers, were at first operated com- 
pletely once per shift, but signs of erosion were 
later discovered on the superheater tube’ The 
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soot blower nozzles were therefore changed to a 
modified type, giving a different angle of blow, 
and the soot-blowing routine was cut down to 
one complete sequence a day for all blowers 
except the furnace blowers, which were operated 
once a shift. This is giving entirely satisfactory 
results. Choking of the rotary air heaters 
occurred on both units shortly after they were 
commissioned, but this was cleared successfully 
by the application of a 10 per cent solution of 
soda ash and subsequent water washing. The 
fouling was attributed to the initial operating 
conditions and the lack of soot blowers. Soot 
blowers have since been fitted to the gas-exit side 
of the heaters and, judging by subsequent inspec- 
tions, they are proving to be very effective. 
Although provision for air by-passing is provided 
on the rotary air-heaters, so far this has not been 
used because of the need for a hot air supply to 
the mills during initial operation. 

Trouble was experienced from an accumulation 
of dust in the reheater gas by-pass duct which 
prevented satisfactory operation of the damper. 
This was overcome by fitting a hopper to the base 
of the duct and providing a chute with a damper 
to the main economiser hopper. The damper is 
operated once a day, which effectively clears 
away the dust. 

Economiser Caps.—A serious position arose 
shortly after the boilers were commissioned 
owing to repeated failures of hand-hole joints 
on the topping economiser outlet box. These 
hand-holes were originally fitted with stainless- 
steel sheathed asbestos joint rings, and the opinion 
was held that the failures were due to tem- 
perature changes brought about by the operation 
of the reheater gas by-pass damper and defec- 
tive joint seats. Because of the critical plant 
shortage at that time, it was felt that experi- 
ments with different types of joint ring could not 
be undertaken and therefore a new type of cap, 
designed for welding to the header box, was fitted 
to the hand-holes of both main and topping 
economisers. To facilitate inspection, the 
penultimate hand-hole at each end of each 
header box was left as designed but was fitted 
with a cupro-nickel serrated ring joint. This 
modification overcame the trouble successfully 
and no further failures have occurred. 

Pipework Joints—The pipes conveying the 
steam to and from the reheater are 22in to 30in 
diameter, respectively. The reheater outlet pipe 
divides into two pipes of 22in diameter at a point 
before the intermediate-pressure cylinder, and 
carries steam at a pressure of 135 1b per square 
inch and a temperature of 865 deg. Fah. All 
joints are of the fixed flange and bolt type with 
din “ Klingerit *’ between faces. All the joint 
failures to date have been on the reheater outlet 
pipes, and the rate of failure has been unduly 
severe. Since the units were commissioned, 
nine joints on one unit and twenty on the other 
unit have failed; of these, three have been second 
failures. A similar state of affairs arose shortly 
after the earlier plant was commissioned, in 
the year 1933 and, after a relatively large number 
of joints had been remade, little further trouble 
arose. This was doubtless due to the fact that 
remaking of the joint counteracted the effect 
of creep in the bolt material. If the present 
trouble persists, a system of tightening the bolts 
to micrometer gauge will be introduced, followed 
by further tightening after a period of steaming. 

The main high-pressure steam-pipe joints are 
butt-welded and have given satisfactory ser- 
vice apart from one failure on Unit 5 boiler. This 
took the form of a crack in the superheater outlet 
pipe, approximately 4in in length and extending 
circumferentially round the pipe. Subsequent 
examination showed this to be lying almost 
in the centre of a weld. The defective portion 
of the pipe was cut out and replaced by a new 
section, butt-welded into position. These welds 
and the respective joints on the other unit were 
subjected to magneto-graph tests and were all 
found satisfactory. 

Electrostatic Precipitators—It was apparent 
after some months of operation that the per- 
formance of the electrostatic precipitators was 
below expectation. This was borne out by the 
fact that it became necessary to fit new wearing 
plates to both induced draught fans after 7500 
hours’ running in the case of one unit and 4400 
hours’ for the other unit. Considerable modifica- 
tion was carried out on one unit to improve the 
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gas-flow distribution through the precipitator, ang 
an improved type of discharge electrode wa: 
fitted to ensure a more uniform electrostatic 
field. The effect of these modifications remains 
to be determined, but there is reason to believe 
that an improvement in performance has been 
effected. 


OPERATIONAL EXPERIENCES—TURBINE 


Shrouding Failure-—During a week-end shut. 
down in the initial stages of operation of Unit 5, a 
slight fouling was heard in the intermediate. 
pressure cylinder while the machine was on the 
barring gear. When the cylinder cover was 
lifted it was discovered that part of the shrouding 
on the fifth and sixth rows of the spindle had 
become detached, damaging rows 4, 5 and 6 on 
the intermediate-pressure cylinder. The damaged 
rows on the intermediate-pressure spindle were 
cut out and the set was put back into commission 
as soon as possible. This shrouding had been 
fixed by light riveting on to the blade-tip tenons 
and subsequent brazing. A final machining 
operation to provide a smooth exterior had, 
however, unduly weakened the attachment. 
At the first opportunity, the first six rows of both 
intermediate-pressure turbines were renewed 
with shrouding having more generous riveting 
and brazing, and with the final machining opera- 
tion omitted. 

Thrust Failures —During the first annual 
overhaul of Unit 5, modifications were carried 
out to reduce wear on No. 2 labyrinth-gland 
strip. This wear was due to the vertical expan- 
sion of the feet of the high-pressure cylinder 
being greater than that of the bearing pedestal, 
Consequently, at full operating temperature, 
the clearance between the lower labyrinth strips 
and the shaft was considerably reduced, resulting 
in wear. The modification to overcome this 
trouble involved lowering the feet at the high- 
pressure exhaust end and raising the shaft at 
No. 1 bearing. After the unit was put back into 
commission and full load on the machine had 
been reached, further trouble was encountered 
in the form of a failure of the high-pressure front- 
thrust pads. Examination showed that the inter- 
mediate-pressure back-thrust pads, and the low- 
pressure front pads were also “ wiped.’ The 
failure of the high-pressure front-thrust pads 
was eventually overcome by increasing the oil 
supply to the thrust block and reducing the 
clearance between the steady bearing and the 
shaft, to prevent by-passing of the oil from the 
thrust block. It was also thought, and was 
borne out by the uneven wear on the thrust pads, 
that a contributory cause for the failure of the 
high-pressure front-thrust pads was the drooping 
of the steam end pedestal due to temperature 
differences between the front and back of the 
pedestal. To counteract this, the pedestal was 
lagged with asbestos board and a tapered liner 
was fitted in the high-pressure thrust block as a 
temporary measure, with the intention of replac- 
ing this by a spherical thrust later. The wiping 
of the intermediate-pressure back-thrust pads 
and the low-pressure front-thrust pads was con- 
sidered to be entirely independent of the failure 
of the high-pressure front-thrust pads, and was 
explained by the locking of the semi-flexible 
coupling between the intermediate and low- 
pressure thrust pads. In an attempt to prevent 
a recurrence of this trouble, an increased clear- 
ance was given between the tooth faces of the 
coupling, and the oil float in the low-pressure 
thrust block was increased. 

Steam-Driven Emergency Oil Pumps.—The 
steam standby oil pump is controlled by a 
solenoid regulator—operated by power oil—and a 
Mason regulator in parallel. Thus, failure of the 
electric supply to the main oil pump, power oil- 
supply or lubricating pressure to the bearings, 
results in the standby oil pump starting up. 
Tests on the system showed that the time lag 
between failure of the main oil pump and picking 
up speed of the steam-driven standby oil pump 
was excessive, and resulted in the oil pressure 
at No. 8 bearing falling nearly to zero and the 
power oil pressure being reduced to such a low 
value that the emergency stop-valve closed. 
This time lag was decreased by re-positioning 
the orifice in the steam supply line and increasing 


.its diameter, but, to ensure sufficient oil supply to 


the bearings, a head tank was fitted to the main 
bus delivery line. Subsequent stationary tests 
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TaBLe 1V—Monthly Performance, January to December, 1951 

























January February March April 
Unit 5 
Units generated, 33-887 23-609 31-997 i 
millions 
Units sent out, 32°488 22-371 29-991 I 
millions 
Coal per unit 1-01 1-01 1-02 1 
sent out, Ib 
calorific] 11,603 11,678 11,908 11,975 
value, B.Th.U. 
per |b 
Heat rate, 11,697 11,769 12,109 11,998 
B.Th.U. per 
unit sent out | 
Thermal one 29-2 2-0 | 28°4 28° 
ency, per cen 
Unit 3» Pebility 91-1 69-0 84-7 3- 
per cent | | 
Unit 6 } | 
Units generated, 31-140 33-685 | 24-792 36° 
millions | 
Units sent out, 29-366 31-745 | 23-297 34: 
millions | | 
Coal per unit 1-02 1:03 | 1-00 I 
seat out, Ib | | 
Gross calorific) 11,671 11,878 | 11,861 11,476 
value,B.Th.U. 
per lb | 
Heat rate, 11,929 | 12,199 | 11,888 11,413 
B.Th.U. per | 
unit sent out | 
Thermal effici- 28 -6 28-0 | 28-7 29 
ency, per cent | 
Unit availability 85-9 98-2 67-5 99 
per cent | 


have shown that this head tank will maintain a 
satisfactory pressure at all bearings for a period of 
approximately two minutes. Satisfactory opera- 
tion of the pump has been attained when the 
pump and pipe-lines are thoroughly warmed 
through, but tests made when the pump and pipe- 
lines are cold have resulted on one occasion in 
complete failure and, in all other tests, relatively 
slow pump acceleration. For this reason, it 
has been decided to install a small d.c. motor- 
driven emergency lubricating oil pump and, in 
the meantime, the standby oil pump is run con- 
tinuously on the regulator by-pass, to keep the 
pump turning round slowly and in a warm 
condition. 
ASH AND Dust HANDLING 

Difficulty was experienced with the ash and 
dust handling plant in its early operational life, 
due to excessive carry-over of dust from the 
separating cyclones to the re-circulating reservoir, 
from which it had to be removed by way of the 
ash sump to the ash bunker. It was found that 
the flow pattern through the cyclones was being 
disturbed by the action of the ‘“ Vacseal”’ 
feeders, and this was overcome by the installa- 
tion of a vacuum balance connection to the 
feeder, which reduced the dust carried over and 
effected a considerable improvement. Neverthe- 
less, a small amount of carry-over still exists, 
which results in dust being deposited in the ash 
bunker together with the coarse furnace ash. 
A large proportion of the furnace ash consists 
of fines, the nature of which is almost the same 
as dust. 

This mixture of dust and ash fines has a two- 
fold effect, depending upon the time allowed for 
draining the ash bunker. If too long a drainage 
time has been allowed it effectively impedes 
the flow from the bunker and, conversely, if the 
mixture is too wet, avalanching occurs, which 
results in overloading and spillage from the 
conveyor. Various forms of vibrator have been 
tried, but with little success. The root of the 
trouble is that coarse ash, fines and dust, when 
mixed with water, take up a concrete consis- 
tency and will not flow by gravity. This has been 
overcome by the installation of further water 
drainage units in the extreme bottom of the 
bunker to correct the previous tendency for the 
contents, upon discharging, to be too wet at the 
bottom and too dry at the top. Some poking of 
the bunker may, at times, be necessary, and 
additional facilities at the top of the bunker are, 
therefore, being provided for this. 

An important factor in the more satisfactory 
results now being obtained has been the dis- 
charge of the solid residue in the reservoir 
direct to the emergency ash dump, instead of on 
to the top of the ash in the ash bunker. 


ANALYSIS OF OUTAGES 


The commissioning dates of the principal 
items of plant were as follows :— 
Unit 5 turbine ee aay 
Unit 5 boiler ... 
Unit 6 turbine 
Unit 6 boiler ... 


October 29, 1949 
June 29, 1950 
March 22, 1950 


November 23, 1950 


























on June 29 and November 23, 1950, respec- 
tively. The following analysis covers the 
calendar year 1951, and includes outages to 
permit modifications for which provision had 
been made in order to adjust the boiler and tur- 
bine to each other. 

Particulars of each outage [as given in detail 
in the paper, and summarised herewith] show that 
the availability—{(hours generating)/(hours in 


Summary of Outages for Unit 5 in 1951 


Outage, 

Work Hours per cent 
BRB dis. coach. sists ocage 2 weeps 246 2:8 
Turbine... pitch: eee cone a 832 9-5 
Pipework CS IE Se ey eee 341 3-9 
Electrical Oe eRe ne? 45 0-5 
Annual overhaul Paid ducati 821 9-5 
2285 6-2 

Availability, 73:8 per cent. 
Summary of Outages for Unit 6 in 1951 

Outage, 

Work Hours per cent 
ae yy ae 185 2:1 
I So sg: See. 5 dae yon? Fok Bee 75 0-9 
Pipework ao. tine vata 5 ene F , 533 6:1 
Electrical ... his abe oe ode 75 0:8 
Annual overhaul | re 867 9-9 
1735 19-8 


Availability, 80-2 per cent. 


year)} x 100—was 73-8 and 80-2 per cent for 
Units 5 and 6, respectively. Corresponding 
monthly figures are given in Table LV. 

For Unit 5, the greatest outage, apart from the 
annual overhaul, was due to the turbine thrust 
trouble described earlier, and amounted to 
9-5 per cent. The total outage of this unit for 
all purposes was 26-2 per cent. For Unit 6, 
the greatest outage was due to pipework joint 
failures, amounting to 6-1 per cent, the total 
outage in this case being 19-8 per cent. The 
forced outage time, which necessitated taking the 
units out of commission as quickly as possible, 
amounted to 3-1 and 4-1 per cent, respectively. 

It will be seen that the annual overhaul of 
each unit took approximately five weeks, during 
which period the modifications to the boilers 
for superheater temperature control were also 
carried out. It is expected that, with experience, 
this time can be reduced, and a period of three 
weeks per unit has been allotted for future annual 
overhauls. Once the initial adjustments are com- 
pleted the achievement of a very much higher 
standard of availability is expected than has been 
recorded for the first year of operation. 

PERFORMANCE UNDER TEST CONDITIONS 

The divisional steam testing department has 
conducted numerous tests to ascertain the plant 
performance over periods extending up to two 
weeks. These tests show the plant to operate 
consistently with an overall efficiency of at least 
29-5 per cent, based upon units sent out. 

The plant arrangement adopted makes possible 
simultaneous overall tests of the boiler and turbine. 
Whilst such tests can give very accurate results 
when conducted over a long period, there is a 
limit to the amount of detailed information that 
can be obtained, due to the restricted number of 














May June July August September October N ib D b Year 
251 4-051 19-617 35-105 37-625 34-428 31-781 37°444 33-817 324-6 
+185 3-964 18-672 32-992 35-024 32-161 29-916 35-179 31-771 305-7 
-00 1-10 1-04 1-03 1-06 1-05 1-03 1-04 1-05 1-04 
11,187 11,180 11,233 10,715 10,978 11,174 11,180 11,026 11,245 
12,327 11,675 | 11,528 11,362 11,575 11,556 11,632 11,540 11,644 
5 27-7 29:2 29-6 30-0 29-5 29-5 29-3 29-6 29-3 
3 18-7 59-4 93-2 99-2 | 92:5 83-2 99-2 88-2 73-7 
| Lt nspencinemsidceeipeioannelil et La OE GES, Fe 28 ee acd ee 
758 | 23-917 | 33-115 28-333 35-061 38-322 33-871 35-370 | 354-4 
685 | 22-569 | 30-931 26-489 32-854 36-004 32-001 33-250 | 333-2 
-00 1-02 | 1-02 1-06 1-04 1-02 1-02 1-04 1-02 
| 
| 1.104 | 11,023 11,413 | 10,889 | 11,083 10,992 10,919 11,282 
| | 
11,341 ; 11,252 12,127 | 11,347 | 11,271 11,179 11,307 | 11,549 
! 
| | | 
9 30-1 | 3093 28-1 | 30-1 30-3 30-5 | 30-2 | * 295 
| 
| 64-5 90-2 79-6 | | 96-1 | 99-5 91-7 93-6 80-2 
| 
Thus, Units 5 and 6 were officially commissioned observers. For this reason, the official) tesis of 


boilers, turbines and condensing plant, &c., 
have been carried out on separate occasions and 
hence the results are not entirely suitable for 
showing the performance of the plant when 
operated as an integrated generating unit. 

A comprehensive test of a boiler and turbine 
was run on November 13, 1951, using the station 
weigh-tank, when as much simultaneous informa- 
tion as possible on the boiler, turbine and con- 
densing plant was obtained. This information 
is given, for the boilers, in Table III. During 
this test, a bad bout of slagging occurred due 
to the nature of the fuel, and the boiler had to 
be operated with 60 per cent excess air; but 
even under these conditions, the efficiency of 
the whole unit was 29-61 per cent. Since these 
figures do not give a typical example of the 
boiler’s performance under test conditions, the 
official acceptance test figures obtained on Unit 6 
boiler have also been included in Table ITT. Other 


TABLE I1|—Tests on Unit 5 and Unit 6 Boilers 
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| Unit 5 Unit 6 
Date of test July 18, November 13 
1951 1951 
Duration, hours 
Coal, proximate analysis, Pere cent : 
Moisture ... 3-71 8-88 
Volatile matter ... 29-11 28-29 
Fixed carbon 53-56 44-94 
Ash 13-62 17-89 
100-00 100-00 
Gross calorific value (as received), 12,335 10,980 
B. U. per Ib 
Gross calorific value by and mois-| 143920 . 14,990 
ture free), B.Th.U 
Net calorific boas B. Th. U. per Ib . 11,865 10,487 
Coal fired, lb per hour 43,860 50,174 
Evaporation, Ib per hour .. 381,850 380,020 
Evaporation per |b of coal, ib. : 8-706 7-554 
Superheater outlet pressure,|b P. s.i. g. 624 620-5 
= outlet temperature, deg. 858 856-8 
ah. 
Economiser inlet pressure, Ib p.s.i.g. 744 696-5 
Feed-water temperature at econo- 351 347-7 
miser inlet, deg. F 
Reheater inlet pressure, Ib p.s.i.g. ... 149 159-0 
Reheater inlet temperature, deg. Fah. 562 555-5 
— outlet temperature, deg. 871 861-2 
‘ah. 
Total heat in superheated steam 1,114-9 1,119-7 
above feed-water, B.Th.U. per Ib 
Heat realised per Ib of steam in re- 157-5 156-4 
heater, B.Th.U. per Ib 
Heat realised in reheater per Ib of 144-4 145-5 
stop-valve steam, B.Th.U. per Ib 
Total heat realised in boiler and re- 1,259 -3 1,265-2 
heater per lb of stop-valve steam, 
B.Th.U. per Ib 
Total not realised per Ib of coal, 10,960 9,557 
B.Th.U. 
Net calorific value of coal, B.Th.U.} 11,865 10,487 
rib 
Thermal efficiency of boiler and re- 92-4 9i-1 
heater (based on net calorific 
value), per cent 
Gases at air-heater outlet : 
Mean temperature, deg. Fah. 279 301 
Carbon dioxide, percent... ... 11-3 9-6 
Overall thermal efficiency of Unit 6 at SOMW (on 
gross calorific value) : 
Overall thermal efficiency of unit based on net 31-40 
generated output (test conditions), per cent 
Overall thermal efficiency of unit based on 31-46 
units generated (for direct comparison with 
station returns), per cent 
Overall thermal efficiency based on units sent 29-61 
out (for direct comparison with station 
returns), per cent 
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tables in the paper give the corresponding test 
results on the turbines and condensing plant. 

One of the tables in the paper gives details 
of load throw-off tests which were carried out 
on July 6 and December 18, 1951. On the first 
occasion the turbine overspeed trip operated 
when 38MW was thrown off. Thereafter, the 
intermediate-pressure turbine relay valves were 
modified to shorten and equalise the closing 
times, and a subsequent test at 47-SMW was 
successful. As now adjusted, the intermediate- 
pressure turbine inlet valves begin to close at 
approximately 3-5 per cent overspeed. 


PERFORMANCE 


The monthly performance figures for both 
units are shown in Table IV. The total units 
sent out during the year 1951 by Unit 5 were 
305,714,000, at an average thermal efficiency of 
29-3 per cent. The corresponding figures for 
Unit 6 are 333,191,000 units sent out and 29-5 
per cent, respectively. The units generated 
exceed, on occasion, the product of maximum 
continuous rating and hours generating. This 
is a result of the high rate at which the machines 
may be loaded and unloaded and the fact that 
they are capable of running for extended periods 
at loads above the maximum _ continuous 
rating. 

The high-performance figures obtained towards 
the end of the year were sufficiently outstanding 
to make it prudent to re-examine the various 
measurements, and extensive investigations have 
been carried out to ensure that these are as 
accurate as possible. 

The electrical output of the generators is 
measured by duplicate meters which have been 
checked frequently during the course of the year 
and have never shown errors greater than +0-5 
per cent. These meter are used whenever the tur- 
bine heat consumption is measured by means of 
the weigh-tank and, since they show the turbine 
heat rate to be normal, it is difficult to see how 
their errors (if any) could cause an abnormally 
good station performance to be shown. The 
metering transformers belonging to Unit 6 were 
calibrated in the maker’s test room at the end 
of the year’s run and were found to be accurate 
to +0-05 per cent. The greater part of the 
auxiliary power consumption is metered at the 
unit’s transformers. The remainder comes from 
the common station services and is debited to the 
various generators in the same proportion as the 
units generated. Since the auxiliary power 
consumption shown is rather high for the type 
of plant concerned, this also may be ruled out 
as a possible error in the station’s favour. 

The coal weight used throughout the calcula- 
tions has been the colliery ticket weight, that 
is, the coal paid for. There is an automatic 
coal weigher in the feed to each pulveriser and it 
is customary for the total of these to be within 
1 per cent of the truck ticket weight, although 
in one week the weigher total was 1-4 per cent 
higher than the ticket total. Periodic checking of 
the loaded and tare weights of batches of coal 
trucks confirms the ticket weights to be correct 
within the remarkably small error of 4 per 
cent. 

The coal sample used throughout the calcu- 
lations has been that taken by hand scoop from 
each mill feed every half-hour. Since three mills 
are usually in service on each boiler, there have 
been, in effect, twelve sample increments each 
hour.- It has been suggested that segregation 
takes place in the coal feed to the mills and that 
the hand scoop method of sampling at this loca- 
tion may lead to a sample having a low calorific 
value. Therefore tests were carried out over a 
period, during which three samples were taken 
simultaneously, as follows :— 

(1) The scoop sample from the mill feed as 
described above. 

(2) A sample taken by borer tube to obtain 
a complete cross-section of the coal stream at 
the mill feed. 

(3) A sample taken by cutting out a complete 
cross-section of the coal stream discharged from 
the weigher. 

During these tests no sample showed a con- 
sistent tendency to give a higher or lower calorific 
value than the others, and it was concluded that 
the scoop sample was devoid of bias. In an 


endeavour to obtain more accurate results the 
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sampling interval was reduced to quarter-hour 
for December onwards. 

The calorific value determinations for the 
months of January-September inclusive were 
made by an independent firm of analysts. For 
October and November two determinations 
were made and a third sample was retained as 
a check. For these months the calorific value 
was determined by the independent analyst and 
by the station chemist. In each case, the station 
chemist returned the higher value and, since this 
was confirmed by the check sample, his deter- 
mination was accepted. For the purpose of 
investigating possible errors in the laboratory 
work, determinations have been made by two 
independent firms of analysts and by the station 
chemist for December onwards. 

In an endeavour to cultivate a “loss con- 
sciousness’ in the minds of the operators, a 
scheme for a monthly performance analysis has 
been devised, the idea being to distribute this 
information to the operators to promote a wider 
appreciation of the effect of certain factors on 
performance. In addition, detailed reports of 
all outages are kept and bound in folders. Copies 


TaBLeE V—Unit 5, November, 1951—Monthly 
Performance Analysis 





(1) Average loading, MW, generated 52-6 
(2) ms ene test analysis heat rate (estimated from 
test data), B.Th.U. perunit generated . 9,400 
boiler effi YY, per cent ‘(estimated 
from test data based on gross calorific value) . 87-8 
(4) Optimum auxiliary consumption, per cent (caii- 
mated) . na 5-5 


(‘ Optimum station heat consumption, B.Th.U. 

unit sent out (calculated from items (2), (3), and &), 11,320 
(6) Actual station heat consumption, B.Th.U. per unit 

sent out 11,632 
(7) Difference between actual and optimum station 





heat consumption, B.Th.U. per unit sent out ... +312 
Difference in B.Th.U. per unit sent out accounted for as 
follows :— 
(8) Improved vacuum (1-25 to0-94in ofmercury) . —77 
(9) Decreased superheat temperature (850 deg. to 
846 deg. Fah.) +7 
a gegen reheat temperature (850 ‘deg. to 847 deg. . 
) + 
(i » yee pressure drop through reheater is 5 Ib to 
1 Ib per square inch) .. he —38 
12) Increased high- -pressure cylinder efficiency ade te +0 
(13) D d inter pressure cylinder efficiency +62 
(14) Increased flue gas loss, exit flue gas temperature 
(280 deg. to 296 deg. Fah.), carbon dioxide — 
tage(11-4to 10-9)... + 100 
(15) Increased carbon in ash loss (0- 8 to 1- 8 percent)... +112 
= tne! auxiliary consumption (5-5 to 6-05 per - 
(1) M a a “3 per cent) ie: ae eae +82 
(18) Difference unaccountedfor ... Avs tame ae —6 


Total ... +312 
are kept in the assistant shift charge engineer’s 
office and at the boiler and turbine control 
positions, thus the experience gained is imme- 
diately available to all concerned. A sample 
performance analysis sheet is shown in Table V. 
The basis of this analysis is that an optimum per- 
formance is fixed for the unit each month, 
depending on the loading. The difference between 
the actual and optimum performance is then 
analysed by means of correction curves, which 
give the effect upon overall heat consumption 
of a divergence of each measured value from the 
optimum figure. In the authors’ opinion, the 
accuracy obtainable with condensate metering is 
inadequate for an analysis of this nature and, 
therefore, all basic data, such as boiler and tur- 
bine efficiencies, are calculated on a loss basis. 

It is appropriate at this point to remark upon 
the great variations which occur in the properties 
of the fuel used. It is not uncommon for the 
ash content of the day’s coal sample to vary 
within the range 11-8 to 21-0 per cent from day 
to day, and operating experience suggests that 
similar wide changes occur in the fusion pro- 
perties of the ash. The variations in furnace con- 
ditions which have to be adopted can be seen by 
a comparison of Tables III and V. These show 
that the carbon dioxide had to be reduced to 
9-6 per cent during the tests on November 13th, 
whereas the average carbon dioxide for the whole 
of November was 10-9 per cent. 

The authors’ views on the station performance 
may be summarised by the statement that they 
believe it to have operated throughout the second 
half of the year at or near to its optimum effi- 
ciency of 29-7 per cent, which is derived from the 
boiler and turbine test efficiencies. It will be 
recognised that in these circumstances a propor- 
tion of the monthly figures, even after the most 
careful measurements, will exceed the optimum. 
For the present this is unavoidable, but the 
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monthly divergence from the true performance 
figure will no doubt be reduced as the present 
investigations proceed. The combined efficiency 
of the two units for the year 1951 was 29-39 pe; 
cent. 

A check is also kept on the condenser per. 
formance each month. It has been found that 
for a clean condenser the difference between the 
saturated steam temperature entering the cop. 
denser and the circulating-water outlet tempera. 
ture is approximately 5 deg. Fah. Fouling of the 
condenser tubes is indicated by a large diffcrence 
between these temperatures. Intermittent chlo. 
rination is carried out on both the unit condensers, 
and the success of this is shown by the constancy 
of this difference in temperature. Although 
intermittent chlorination is considered a success, 
a very slight fouling takes place, particularly in 
the summer months, and when an outage has 
occurred on the unit, the opportunity has been 
taken to clean the condenser. 


CONCLUSIONS 


One of the most important and successful 
features of the plant has undoubtedly been its 
flexibility in operation. Running-up a machine 
and loading it has proved to be no more difficult 
than with a straight cycle, and, if necessary, 
full load can be attained in a little over an hour 
and a half after a shut-down of approximately 
five hours. 

Operating experience has shown that in future 
plant of this nature, further economies in capital 
and operating expenditure could be achieved by 
omitting the partition wall between the boiler 
and turbine, and by bringing the boiler and tur- 
bine control points closer together. It seems, 
however, that where wide variations in the pro- 
perties of the fuel are to be expected, the boiler 
furnace demands closer attention than could be 
given from a remote operating room. 

Examination of the reasons for the outages 
which have taken place shows that most of the 
shorter outages—which aggregate an appreciable 
amount—occurred specifically because the detail 
design or workmanship of pipe joints, &c., was 
not up to the standard required for such a plant, 
This state of affairs was known beforehand to 
some extent, but in most cases standard com- 
ponents had to be accepted because of the manu- 
facturing situation. For example, flanged valves 
had to be accepted instead of those with the 
desired welded ends. It is clear that the plain 
bolted joint without seal welding has no place 
as an every-day constructional convenience for 
high-temperature or high-pressure service in 
this type of power station. Its use, even on the 
smallest pipe, must be confined to the very few 
places where welding is impossible. There is a 
pressing need for more attention to detail in 
making the joints and in pulling up the bolts of 
such high-pressure bolted joints as have to be 


It has already been shown that the station 
owners considered high availability to be so 
vital to the success of this type of plant that 
they commenced briefing the engineers who were 
to operate and maintain it almost as soon as the 
orders were placed. They do not consider that 
unitisation can be fully successful unless all 
parties to the venture, including the manufac- 
turers, realise what they have undertaken and 
make the necessary changes in their established 
practice. 

The conclusions to be drawn from the per- 
formance figures are that unitised generating 
plant can be controlled so closely as to achieve 
test conditions and test performance in commer- 
cial operation. Pipe losses and losses unaccounted 
for are too small to be easily measured. 

The authors have already indicated their views 
regarding the importance of the staff in an under- 
taking of this nature and they cannot conclude 
this account of the operating and maintenance 
experience at Dunston “ B” II station without 
expressing their appreciation of the work carried 
out by the station staff. They have approached 
the new plant with understanding and enthusiasm 
and without them no success could have been 
achieved. The authors have endeavoured to 
deal impartially with failure and success, in the 
belief that thereby this paper can be of most 
service to the industry. They appreciate the 
success achieved by the plant manufacturers ; 
these successes are apparent from the tables. 
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Industrial and Labour Notes 


Engineering and Shipbuilding Wages 


On Wednesday of last week there was a 
special meeting of the executives of the thirty- 
eight unions affiliated to the Confederation of 
Shipbuilding and Engineering Unions to con- 
sider the wage offers made recently by engineering 
and shipbuilding employers. The Engineering 
and Allied Employers’ National Federation 
has offered an increase of 2d. an hour, or 7s. 4d. 
a week, to workers in the engineering industries, 
and the Shipbuilding Employers’ Federation has 
offered an increase of 7s. 6d. a week to workers 
in the shipbuilding and ship-repairing indus- 
tries. 'When these offers were made, the union 
representatives intimated that they were not 
acceptable, but agreed to put them—without 
recommendation—to a conference of union 
executives. 


It was this conference which was held last 
week. It decided that the offers were inade- 
quate and instructed the executive council of 
the Confederation of Shipbuilding and Engineer- 
ing Unions to seek further conferences with 
the employers with a view to the offers being 
increased. It has been stated that the resolution 
leading to this decision was moved by the 
Amalgamated Engineering Union, and that it 
was carried by a large majority. The resolution 
also empowered the executive council of the 
Confederation to decide what action should 
be taken on the replies made by the employers’ 
federations, without further reference to the 
executives of the affiliated unions. Early this 
week it was announced that further conversa- 
tions between the two sides would take place 
yesterday in respect of engineering wages and 
to-day on the subject of shipbuilding wages. 


Changes in Wage Rates 
Changes in wage rates in the United Kingdom, 


reported to the Ministry of Labour as becoming: 


effective during September, resulted in an 
aggregate increase of £707,000 in the weekly 
full-time wages of about 2,110,000 workpeople, 
and in a decrease aggregating £330 for 12,000 
workpeople. The decreases, which operated 
mainly under sliding scale arrangements based 
on the index of retail prices, affected iron-ore 
miners and limestone quarrymen in Cumber- 
land, workers employed in the iron and steel 
industry in a few districts, and those employed 
in brush manufacture in Northern Ireland. 
Among those who received wage increases were 
employees in gas and electricity undertakings, 
in company-owned motor omnibus undertak- 
ings and municipal passenger transport under- 
takings, and the operating and maintenance 
staff of the Road Haulage Executive. 

In reporting these changes the Ministry of 
Labour has stated that, in the first nine months 
of this year changes in wage rates have resulted 
in an aggregate weekly increase of £3,057,900 
for 7,963,000 workpeople. In the corresponding 
period of 1951, there were increases in the 
weekly full-time wages of 8,972,000 workpeople 
aggregating £4,009,000. 


Index of Industrial Production 


The index of industrial production (1948 = 100), 
which is prepared monthly by the central statis- 
tical office of the Treasury, has been estimated 
provisionally at 99 for all industries in August, 
compared with 102 in July. Last year the figures 
for the corresponding months were 104 in August 
and 111 in July. Both months, of course, are 
those most affected by annual holidays. Taking 
the various industrial groups, however, there 
are some significant differences in the index 
figure for August this year and that for August, 
1951. For mining and quarrying, for example, 
the August index has been estimated at 93, 
compared with 87 a year earlier, but for manu- 
facturing the index figure for August is put 
at 98, against 107 for August, 1951. The 
Treasury says that, on the basis of information 


so far received, the index for all industries for 
September is expected to be 115 or 116. 

The subject of industrial production was 
raised in the House of Commons last week, 
when the Chancellor of the Exchequer was 
asked from which industries he planned to obtain 
the increased production necessary to secure 
the 3 per cent extra output upon which he had 
based his Budget. The Minister of State for 
Economic Affairs, Sir Arthur Salter, replied, 
pointing out that last March the Chancellor 
had made it clear that the country was faced 
with a difficult task in that it had to obtain an 
increase in total exports at the same time as 
obtaining a change in their composition and in 
the markets in which they were sold. The 
Chancellor had said, Sir Arthur added, that if 
this country did not succeed in expanding its 
exports it would be faced with lower production 
and more unemployment than anyone would 
wish to see. Sir Arthur went on to say that 
our export prospects had worsened since March 
and it now appeared unlikely that production 
would rise as had been hoped. There might, 
however, be some expansion in the metal and 
metal-using industries, particularly in steel, 
in capital goods for which there was still a big 
demand, in aircraft, in building and building 
materials, and in coal. 


Wages in the Coalmining Industry 


Last week representatives of the National 
Coal Board and the National Union of Mine- 
workers met to hear the award of the National 
Reference Tribunal for the Coalmining Industry 
on the union’s recent application for an increase 
in wages. That application, which was made 
in June and was subsequently rejected by the 
National Coal Board, was for an increase of 
5s. a shift for all day workers and piece-workers, 
irrespective of ceilings. Application was also 
made for raising the national minimum weekly 
wage by £1 10s. to £8 10s. 6d. for adult under- 
ground workers and £7 Ils. 6d. for surface 
workers. 

The National Reference Tribunal reviewed 
all the evidence submitted by both sides of the 
industry but did not recommend any increase 
at the present time. In announcing its decision, 
the Tribunal referred to the wage increase 
granted to miners last November and stated 
that such increase in the cost of living as had 
occurred since then was too small to justify 
now the grant of an increase in wages which 
would “‘ complicate the difficult and important 
task of revising the wage structure.” Mention 
was made by the Tribunal of the work in pro- 
gress on the reconstruction of the wage struc- 
ture and the desire was expressed that the 
National Coal Board and the union should 
deal with that problem and determine what 
changes should be made. 

At last week’s meeting the representatives 
of the Coal Board and the union agreed as to the 
importance of the loyal acceptance by all in 
the industry of the Tribunal’s award. At the 
same time they decided that the joint national 
negotiating committee should meet this week to 
consider the progress made towards a new wages 
structure ; to discuss the provisions of the five- 
day week agreement relating to the bonus pay- 
ment, and to consider the age at which an adult 
wage should become payable. 


The Industrial Welfare Society 


The annual general meeting of the Industrial 
Welfare Society was held in London on Tues- 
day last. At it, there was presented the council’s 
report for the year ended June 30, 1952, which 
indicates a year of increased activity in the work 
of the Society. 

In his report, Mr. John Marsh, director of 
the Society, says that techniques of management 
and social science are being applied on an ever- 
widening scale, though during the war and 
since there has been some danger of a belief 
arising that those techniques can, in themselves, 


bring about good human relations in the work- 
place. Again and again it must surely be said, 
Mr. Marsh continues, that human relations 
will have a positive and lasting success only 
when built by those who have a real under- 
standing of man’s personal needs and a sincere 
belief in the value of his potential contribution 
at work. According to Mr. Marsh, the Society’s 
experience has been that, during the past year, 
industry has been concerning itself with em- 
ployees’ personal problems more than at any 
time since the war. 

The council’s report describes fully the many 
services performed by the Society. Altogether 
last year it organised twenty-three conferences, 
including two for apprentices, two for foremen 
and charge-hands, and one for senior office 
executives. These conferences were attended 
by nearly 3000 people. The Society’s work has 
also included the running of evening lecture 
courses on a number of subjects, and increasing 
use of its advisory and information services. 
The Society’s overseas service is also gaining 
the interest of a growing number of people 
engaged in the industries of many foreign 
countries. 


Trade Disputes 


According to the Ministry of Labour Gazette, 
there were 178 stoppages of work through indus- 
trial disputes in progress in the United Kingdom 
during September. Of that number, twenty- 
three stoppages had begun prior to September 
and were continued in the early part of the 
month. The number of workers involved, 
directly and indirectly, in these stoppages during 
September has been estimated as 28,800, and the 
aggregate number of working days lost was 
106,000. In the nine months ended September 
30th, the Ministry says, there were 1327 stop- 
pages of work through disputes, involving 
294,100 workers and causing an aggregate loss 
of 1,445,000 working days. In the comparable 
period of last year, the 1322 stoppages which 
were reported involved 308,900 people and caused 
a loss of 1,448,000 working days. 


Trade in Ferro-Alloys 


At the end of last week it was announced that 
the Minister of Supply had decided to restore 
the right of individual manufacturers and mer- 
chants to import and distribute all ferro-alloys, 
without exception. For some years past, 
licences for the import of certain important 
ferro-alloys have been granted only to the central 
buying organisation of the British Iron and Steel 
Federation (B.1.S.C., Ltd.) which, under arrange- 
ments agreed with the Ministry of Supply, has 
bought in bulk and acted as distributor to all 
users in the United Kingdom. As a result of the 
Minister’s decision, licences to import all such 
ferro-alloys will be issued, as from January 1, 
1953, to individual firms as well as to B.LS.C., 
Ltd. This relaxation of control has been made 
possible by the improvement in supplies. The 
alloy metals affected are ferro-silicon, ferro- 
chrome, ferro-silico-chrome, silico-manganese, 
silico-spiegel, ferro-phosphorus and calcium 
silicide. Applications for import licences should 
be addressed to the Board of Trade. 


Copper Sales 


The Ministry of Materials says that, after 
reviewing the United Kingdom supply situation 
in the light of the present Rhodesian strike, it 
is not proposed to reduce the quantity of copper 
which consumers may buy from the Ministry, 
within the limits of their individual allocations, 
for delivery to their works in November. It is 
hoped that no reduction will be necessary in 
respect of December deliveries but, owing to the 
uncertainties of the situation, forward purchases 
for December delivery will, for the time being, 
be limited to three-quarters of November allo- 
cations. A further announcement about pur- 
chases for December delivery will be made in 
due course. 
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Rail and Road 


_ British RatLways.—The Railway Executive has just 
issued an interesting booklet, Facts and Figures About 
British Railways, similar to that — in 1947 by 
the former railway companies of this country. This 
booklet provides in a clear, concise way a consider- 
able amount of information of general interest in con- 
nection with the —- rolling stock, —. 
finances, staffing, &c., of British Railways. e are 
informed that the booklet is issued free of charge and can 
be obtained from the Public Relations Department of 
the Railway Executive at 222, Marylebone Road, 
London, N.W.1, or the Public Relations Officers of any 
of the six regions of British Railways. 


Dieset Ratccars.—Mr. J. D. Reid, a member of the 
oy division of Leyland Motors, Ltd., during a 

Ik on “* Multi-Engined Diesel Railcar Development,” 
at a recent meeting of the Northern Ireland section of 
the Institute of Transport, stated that fuel costs for the 
six-coach, multi-engined diesel railcar now operating 
on the Belfast-Bangor line, was 13-2d. per mile. The 
railcar was put in service on this line last May. Despite 
the fact that it was built up from converted rolling stock, 
which made it heavier than a normal railcar, its fuel 
costs were 12-8d. per mile cheaper than that of a steam 
train with the same number of coaches. This railcar 
is the forerunner of seven such trains which will finally 
* dieselise”’ the Belfast-Bangor line for passenger 
workings. Motive power for this type of railcar is 
provided by eight Leyland horizontal diesel engines of 
125 h.p., which are similar to those used in Leyland 
** Royal Tiger ” buses and coaches. 


Air and Water 


INSHORE MINESWEEPER.—H.M. Inshore Minesweeper 
“M 2610,” 106ft Sin in length by 20ft 6in beam and 
fitted with machinery — by Davey Paxman and 
Co., Ltd., was launched at the shipyard of Brooke 
Marine, Ltd., Lowestoft, on October 21st. 


Jet FIGHTERS FOR BraAzit.—The first jet aircraft to 
be used by the Brazilian Air Force are to be purchased 
in this country. The order provides for the delivery of 
sixty “‘ Meteor” Mark 8 ground attack fighters and 
ten “‘ Meteor” Mark 7 Trainers, made by the Gloster 
Aircraft Company. 


CORONATION YEAR FLYING DispLay.—The Society 
of British Aircraft Constructors announces that the 
Council of the Society has decided that the Society’s 
Coronation Year Flying Display and Exhibition shall 
take place during the first full week of September, from 
7th to 13th, inclusive. The Ministry of Supply has 
consented to lease the airfield and other facilities at the 
Royal Aircraft Establishment, Farnborough, to the 
Society for that p se. The general arrangements 
will follow the same plan as in 1952. 


EcHOMETER AID TO Survey.—While on passage 
recently the Marconi marine visual indicating echo- 
meter, which was in use on board the cargo liner ‘‘ Man- 
chester Shipper,” for navigational purposes, showed 
soundings between 10 and 20 fathoms in an area charted 
as varying between 130 to 150 fathoms. This fact was 
reported to the Canadian Hydrographic Service and 
the soundings checked on a subsequent voyage. The 
discovery of this shallow patch illustrates the value of 
continuous echometer soundings in inshore waters. 


CoRROSION OF SHIPS’ HuLis.—The 13,000-ton tanker, 
** Marine Chemist,” under charter to the Dow Chemical 
Company, has recently completed a year’s service to 
test a corrosion control system fitted by the company. 
This system consists of magnesium rails, attached to the 
hull by means of welded studs, to act as anodes so in 
any electrolytic action set up in the sea-water the mag- 
nesium will be sacrificed. The installation was designed 
for one year’s service but an inspection in dry dock 
has shown that the magnesium rails are capable of further 
service. 


Lioyp’s WRECK RETURNS.—Lloyd’s Register of 
Shipping has issued its record of merchant ships totally 
lost or broken up for the quarter ended March 31st. 
Steamships and motorships lost consequent upon casualty 
reached a world total of forty-five — of 60,957 tons 
gross, of which four ships, of 5021 tons belonged to Great 
Britain and Northern Ireland, and three ships, of 6730 
tons, to the Commonwealth countries. Of the steam- 
ships and motorships lost not consequent upon casualty, 
twenty ships of 41,904 tons and three ships of 1133 tons 
were owned by Great Britain and Northern Ireland and 
the Commonwealth countries, respectively, while- the 
world total in this category was ninety-four ships of 
122,992 tons gross. 


Miscellanea 
ALUMINIUM ScRAP.—The Minister of Supply has 
removed the price control on aluminium scrap as from 
November Ist. 


SELLING PRICE FOR TUNGSTEN OrE.—The Ministry of 
Materials has stated that as from October 31, 1952, its 
selling prices for tungsten ores of standard 65 per 
cent grade and ordinary quality are: Wolframite, 
£21 12s. 6d., and Scheelite, £21 2s. 6d. per long ton 
unit, delivered consumers’ works. 


MANAGEMENT CONFERENCE.—The British Institute 
of Management states that its Autumn Management 
Conference is to be held at Harrogate on November 13th, 
14th and 15th. The conference headquarters will be at 
the Royal Hall. The detailed programme is now avail- 
able from the British Institute of Management, 8, Hill 
Street, London, W.1. 
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Notes and Memoranda 


EXHIBITION OF SPANISH SCIENTIFIC Books.—An 
exhibition of nearly 500 Spanish scientific books and 
periodicals was formally opened yesterday, November 
6th, at the Science Library, Imperial Institute Road, 
South Kensington, London, S.W.7. It includes books 
on astronomy, chemistry, mathematics, physics, soil 
science, technology and engineering. The exhibition, 
admission to which is free, will remain open until Thurs- 
day, November 20th. 


LecTuRE ON “ Work Factor.”—A lecture entitled 
“Work Factor Takes the Stopwatch out of Time 
Study,” is to be delivered by Mr. James H. Duncan 
at the Woolwich Polytechnic, Calderwood Street, 
S.E.18, on Monday, November 17th, at 6.30 p.m. 
Mr. Duncan is the managing partner of the Work Factor 
Company, New York. is lecture will be preceded by 
a film. Admission to the lecture is free and seats will 
be reserved if prior application is made to the Woolwich 
Polytechnic. 


INDUSTRIAL AND Factory Law.—A course of four 

lectures on industrial and factory law is being given by 
Mr. H. Samuels, M.A., Barrister-at-Law, on Thursday 
evenings at 6 p.m., at the headquarters of the Industrial 
Welfare Society, Inc., 48, Bryanston Square, 
The first lecture was delivered yesterday. The course 
is designed both as a refresher course and to help those 
engaged in industrial management to keep in touch with 
all recent legislative changes in industrial law, as well as 
providing the necessary groundwork. 


THe Late Mr. FRANK Crort.—We record with 
regret the death of Mr. Frank Croft, which occurred 
on October 28th at his home, Brocka, Grange-over- 
Sands, at the age of seventy-four. Mr. Croft was the 
eldest son of the late Mr. Frederick Lister Croft, the 
founder of Crofts (Engineers), Ltd., Bradford, where he 
had worked all his life until he retired in 1936. After 
his father’s death in 1920, he became chairman and 
joint managing director of the firm, which position he 
retained until he retired in 1936 for health reasons. 


Stee. Section Pocket Boox.—The eighth edition 
of its pocket section book has just been published by 
Fleming Brothers (Structural Engineers), Ltd., 49, 
Bath Street, Glasgow. The tables in this book have 
been revised to conform to the new British Standard 
No. 449. In making these revisions for a new edition 
of the book, opportunity was taken to revise all the other 
data, and enlarging the welding section, adding coeffi- 
cient tables of bending moments of double span rigid 
frames to those for single span frames. This book, 
which incorporates a considerable amount of useful 
information in table form, is published at 10s. 6d. net. 


British GEAR MANUFACTURERS’ ASSOCIATION.—At a 
meeting of this Association last Tuesday, November 4th, 
at the Piccadilly Hotel in London, Professor W. A. 
Tuplin, of Sheffield University, read a paper on “* The 
Development of Gearing Standards.” In that paper 
Professor Tuplin developed the theme that he has 
expressed in two recent articles in this journal, entitled 
“* Simplified Standards for Gears ” and “* Standardisation 
of Worm Gears” (THE ENGrmNgER, March 21 and 
October 24, 1952). In the discussion that followed 
many detailed points were raised, but the general con- 
clusion seemed to be that simplified standards on the 
lines indicated were desirable. 


FuRTHER HyprRo-E.Lectric DEVELOPMENT IN NorTH 
Wares DererreD.—The British Electricity Authority 
states that because of recent restrictions on capital 
investment it has been necessary to review the relative 
priority of its various schemes, particularly those having 
a high capital expenditure compared with the output of 
electricity. As a result, the B.E.A. has decided to defer 
for the time being the promotion of legislation which 
would enable further hydro-electric developments to 
be carried out in North Wales. The Authority is, 
however, proceeding with the Maentwrog and Dolgarrog 
schemes which were authorised by 
Hydro-Electric Power Act, 1952. 


EXCHANGE OF STUDENTS FOR TECHNICAL EXPERIENCE. 
—The fifth annual report of the International Associa- 
tion for the Exchange of Students for Technical Experi- 
ence shows that, in the summer vacation of 1952, there 
were 3493 multilateral exchanges of students from 
seventeen countries. The corresponding figures for 
last year were 2433 students from _ sixteen countries. 
The report says that twenty-four British universities 
and colleges are now co-operating in the project and 
from them 488 students went abroad this summer to 
gain experience in the industry and commerce of other 
countries. In return this country received 602 students 
from overseas. The general secretary of the Association 
is Mr. J. Newby, Imperial College of Science and Tech- 
nology, South Kensington, S.W. 


CowaL Hypro-Exectric ScHEME EXTENSION.—The 
North of Scotland Hydro-Electric Board has announced 
an extension to the Cowal hydro-electric scheme, to 
meet the rapid increase in demand for electricity in the 
surrounding district. The extension (constructional 
scheme No. 69) consists of a series of aqueducts and 
short tunnels which will collect at a level of about 
500ft above sea-level, the headwaters of a number of 
small streams at present flowing into the head of Loch 
Riddon. The water will be diverted through the hill 
between Loch Riddon and Loch Striven to an aqueduct, 
and thence through a pipe to the existing power station 
on the shores of Loch Striven. Where the pipe crosses 
the flat marsh land at the head of Loch Striven, it will 
be buried. The Cowal hydro-electric scheme was offi- 
cially opened in September, 1951. It has an estimated 
annual output of 14,000,000 units and the extension will 
increase the estimated annual output of the station by 
4,600,000 units. 
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FaraADay House OLD StuDENTS’ ASSOCIATION. —The 
annual dinner and reunion of the Faraday House Old 
Students’ Association was held at the Savoy Hotel on 
October 30th, when the toast of ‘* Faraday House” 


was proposed by Colonel! B. H. Leeson, president of the 
Institution of Electrical Engineers. Referring to the 
problems facing the electrical industry, Colonel Leeson 
said that manufactured exports were limited by shortage 
of capital, materials and labour. He felt that the pressing 
need was for more man-hours of work, for the prospects 
of a second Elizabethan era Of prcapeeny would depend 
mainly on hard work. Dr. W. R. C. Coode-Adams, 
6 ars Faraday House, responded to the toast, 

r. J. C, Thompson, the immediate past-president of 
the Association, then proposed the toast of ** the Guests.” 
In his reply, General Sir Ouvry L. Roberts, Quarter- 
master-General, spoke of the Army’s need for electrical 
engineers. This need was 4 ey both by the variety 
of electrical equipment and by its quantity—bearing in 
mind, for example, that an infantry division was equipped 
with 1500 wireless sets. The toast of ‘* the Chairman,” 
Mr. D. E. Bird, was proposed by Mr. H. Ewbank, chair. 
man of Ewbank and Partners. 


Personal and Business 


Mr. J. F. WILLSHER has been appointed production 
manager, responsible for material and production con- 
trol, of George Kent, Ltd, Luton, Beds. 


Prior Stoxers, Ltd., 1~3, Brandon Road, York Way, 
London, N.7, states that Mr. H. A. Hutley, secretary 
of the company, has been appointed a director. 


ELECTROPOWER Gears, Ltd., states that Smail, Sons 
and Co., Ltd., 62, Robertson Street, Glasgow, has been 
appointed its technical representative for the whole of 
Scotland. 


W. T. HeNniey’s TELEGRAPH WorKS COMPANY, Ltd., 
announces the appointment of Mr. J. Nicholson as 
manager of its Leeds branch, in succession to the late 
Mr. L. Brooke. 


Lieut.-CotoneL R. J. VeNN, M.I.Chem.E., _ has 
relinquished his appointment as chief control officer 
for the mechanical engineering industries in the Ruhr, 
-_ has rejoined the staff of International Combustion, 

td. 


STENNERS OF TIVERTON, Ltd., Lowman Works, 
Tiverton, states that Mr. F. Stanley Stenner is relin- 
quishing his duties as western area technical representa- 
tive, to become chief engineer of Glyndova, Ltd., 45-47, 
George Street, London, W.1. 


Contracts 


THe British Unrrep Traction, Ltd., has secured 
an order from the Transport Board of Auckland, New 
Zealand, for forty single-deck trolleybuses, with a com- 
bined ms, and standing capacity of eighty-one 
passengers. he British Thomson-Houston Company, 
Ltd., will manufacture the electrical equipment and body- 
work will be to the design and construction of Saunders- 
Roe (Anglesey), Ltd. 

THe BURNTISLAND SHIPBUILDING COMPANY, Ltd., has 
contracted to build, at the yard of Hall, Russell and 
Co., Ltd., a cargo liner of the Australian interstate 
design, for Mcliwraith McEacharn, Ltd., Melbourne, 
Australia. The ship will have the following dimen- 
sions :—length overall 350ft, breadth moulded Sift 3in, 
depth moulded 32ft 3in, i 22ft 3in, deadweight 
5500 tons, service speed 12 knots. A_three-cylinder 
Ailsa-Doxford oil engine of 2300 b.h.p. will be fitted. 


SHORT BROTHERS AND HARLAND, Ltd., has received 
an order from the Government of East Bengal for the 
og of two “ Sealand” Mark I amphibians. The 
Be ands” will be yy? to carry five passengers. 
One of the machines is to be fitted with dual control and 
both will carry v.h.f. and HF/DF radio, together with a 
radio compass. They are to be fitted with the de Havil- 
land “* Gipsy Queen ” 70-4 engines, giving a higher con- 
tinuous cruisin wer than earlier versions of the 
“ Gipsy Queen ” 70 series. 

Tue RuopesiA Raitways have placed an order with 
the English Electric Company, Ltd., for twenty-three 
main line diesel-electric locomotives to operate on their 
3ft 6in gauge main line between Salisbury and Umtaii. 
The locomotives, which are to be built at the Preston 
works of the English Electric Company, Ltd., will have 
the 1 Co-Co 1 wheel arrangement and will weigh 113 
tons in working order, of which 90 tons will be available 
for adhesion. Each locomotive will be powered by a 
sixteen-cylinder ‘‘V”’ type supercharged diesel engine 
normally rated at 2000 b.h.p., 850 r.p.m., but derated for 
site conditions to 1710 b.h.p. at 850 r.p.m. The starting 
tractive effort (at 30 per cent adhesion) will be 60,000 Ib 
e the  eaamaeiias tractive effort will be 36,000 Ib at 
13-5 m.p.h. 


BRAITHWAITE AND Co. (Engineers), Ltd., has been 
entrusted with two important contracts on the African 
continent, both of which involve port extension works, 
based on the use of the “ Screwcrete ” system of 
One of the contracts is in the Port of Tiko, in the British 
Cameroons, where a new jetty is to be constructed for 
the Cameroons Development Corporation. The second 
and larger contract is in the Port of Mombasa, Kenya, 
and involves the construction of new wharves at Kilindini 
for East African Railways and Harbours. Work on 
both contracts is to commence immediately, the firm 
states, and will be pushed ahead with all possible speed 


as the additional port facilities are urgently required. 


The estimated cost of the two contracts is in the region 
of £2,000,000 
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British Patent Specifications 


When an ii ion is ¢ icated from abroad the name and 
ess of the communicator are printed in italics. When an 
abridgment is not illustrated the Specification is without drawings. 
The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of publication of the 
complete specification. 
Copies of specifications may be obtained at the Patent Office 
sales Branch, 15, Southamy Buildi: Chancery Lane, W.C.2, 
4s, 8d. cach. 


TOOLS AND WORKSHOP APPLIANCES 


681,329. October 3, 1950.—Rorary CurTTING 
Toots, Albert George Birch, 185, Gwendolen 
Road, Leicester. 

As shown in the drawing, a bit A is integral with the 
shank B, and carries a pilot pin C in a recess in the 
jower end of the shank. The pin is pointed and has 
cutting faces whereby it is possible to drill centrally 
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through a disc at the same time that the disc is cut out. 
The cylindrical body of the shank is pierced with 
two parallel transverse holes which receive the 
respective ends of two spaced parallel cutter-support- 
ing arms, D and E, interconnected by a bridge piece 
or yoke plate F. The cutter holder G has set screws 
for locking the holder in a selected position along the 
arms. The holder is recessed for the insertion of the 
cutter element H, which is retained in position by a 
camping screw. A screw J with a knurled head 
serves to move the cutter holder. The specification 
also shows a double arrangement of cutter holders 
with a central shank for cutting out rings.—October 


CRANES AND LIFTING APPLIANCES 


680,965. November 17, 1950.—MONOTOWER CRANE 
FOR LUFFING-JIB OPERATION, Chantiers et 
Ateliers de Construction de Lyon, 111, rue des 
Culattes, Lyon (Rhone), France. 

The main object of the invention is to provide a 
crane which is capable of handling materials up to 
acertain level with a carriage jib, this jib being hinged 
for luffing motion so that it is possible to serve points 
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situated well above this level. The drawing illustrates 
in side view a crane according to the invention; it has a 
horizontal jib, the carriage of which is shown in its 
Outermost position. The drawing shows in chain- 
dotted lines various luffing positions of the jib when 
the crane is operated as a monotower derrick. In the 
first use of the crane, a horizontal jib is hinged at 
B on the top of the tower and kept in the horizontal 
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position by a tie-rod C. It carries on a runway a 
carriage D movable along the jib to adjust the radius 
of action of the hoisting means. When it is desired 
to lift or take loads at a height above the maximum 
height, the carriage is locked in a fixed position near 
the tower and the sheave or snatch block E is fitted to 
the top end of the jib. By pulling the rope, the straps 
F of the lifting hook engage the snatch block and the 
jib end and then, after unlocking the tie-rod C, luffing 
motion can be imparted to the crane jib in reaching 
the three positions shown in which the tie-rod C is 
again locked. Another characteristic of the invention 
is the arrangement of the control cab G which travels 
= inside the tower steel frame.—October 15, 
1952. 


RAILWAY ENGINEERING 


679,050. April 22, 1950.—INSULATED FisH PLATES, 
Henry Williams, Ltd., and Owen Richard 
Williams, B.Sc., M.I.C.E., both of Railway 
Appliances Works, Darlington. 

As shown in the drawings, the two half sections A 
forming the insulated fish plate are of the usual con- 
struction apart from their end brackets B, which 
extend at right angles to the fish plate and are formed 
integral with it. The upper face C of each bracket 
extends upwardly, but forms with its section of the 
fish plate a recess D which gives ample clearance for 
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the flanges of the wheels running on the rails E. The 
extensions project upwards to slightly below the level 
of the running face of the rail and in the upward 
extension of each half section is a bolt hole F. The 
lower face of each bracket is extended slightly down- 
wards at G, but only sufficient to receive a bolt hole H 
directly below the upper bolt hole F. The two sections 
are bolted together. Insulating material J is intro- 
duced between the opposed brackets and the bolt 
holes are provided with insulating bushes K and 
washers L of insulating material. The fish plates 
are applied one at each side of the rail sections and 
bolted to them. With fish plates as described not 
only are the rail sections adequately secured and 
electrically insulated from each other but their con- 
struction is such that there is no necessity of the lower 
bolts being buried in the ballast so that danger of 
insulation breaking down is avoided. Further, the 
bolts coupling the sections together can be the same 
size as the bolts securing the fish plates to the rails. 
—September 10, 1952. 


INSTRUMENTS AND MEASURING DEVICES 


678,050. April 27, 1950.—Myucroscopes, Sydney 
Ronald Hawkins, 61, Horsham Avenue, North 
Finchley, London, N.12. 

The invention relates-to simple microscopes and 
has for its object the provision of an instrument 
having a small number of components which can be 
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cheaply constructed and is readily portable. As 
shown by the drawing, the instrument comprises 
a framework in the form of a flat rectangular tray A of 
synthetic plastic material, which forms a mounting 
for the three essential components of the instrument. 
Close to the top of this framework is a projecting 
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bracket B with a central threaded bore within which 
the eyepiece C may be screwed for purposes of adjust- 
ment. The eyepiece comprises a hollow threaded 
stem formed with a knurled flange and having a lens 
situated towards the bottom of the central bore. 
Interchangeable eyepieces can be supplied with each 
instrument. Beneath the bracket B are a pair_of 
arms forming a support for an object to be viewed. 
In general, the object is mounted on a glass slide D, 
as shown, and this slide is then supported by the two 
arms. The slide is held in position on the support 
by means of a spring clip consisting of a pair of 
bowed fingers. Beneath the portion E, the plate 
extends forward at an angle of about 45 deg. to form 
the reflector of the instrument. The plate is highly 
polished so as to have good reflecting qualities. 
Beyond the reflector portion, the plate extends down- 
wardly and is then bent back on itself at F to form a 
further resilient clip for holding a slide during 
transit. The instrument is provided with a box- 
shaped lid G forming a stand.—August 27, 1952. 


GAS TURBINES 


681,450. March 13, 1950.—BuRNeERS FOR GAS 
TurBINes, Hermann Oestrich, 220, Route 
Nationale, Decize, Nievre Department, France. 

As the drawings show, the burner comprises an 
inner sleeve A and an outer coaxial sleeve B, the front 
edges of which are bridged by a number of radial 
spaced, inclined channel members C. The channel 
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members are shown as bent sheet metal strips which 
are fitted in indentations provided along the front 
edges of the sleeves and are welded to the sleeves. 
In the form shown, the inner sleeve A is shaped as a 
double cone, comprising a rear diverging section and a 
front converging section; a fuel delivery nozzle 
shown in broken lines at D opens into the inner 
sleeve A, so that the delivery end of the nozzle which 
lies within the double cone is protected against 
flames. The annular passage between sleeves A and 
B for supply of secondary air to support combustion 
is indicated at E. The support F of the burner and 
the combustion chamber member G connected to it 
are shown in broken lines. Modified designs of 
ae also shown in the specification.—October 
ie 5 


POWER TRANSMISSION 


681,407. August 9, 1950.—LuBRICATION OF DRIVING 
Cuains, The Renold and Coventry Chain Com- 
pany, Ltd., Renold Works, Didsbury, Man- 
chester. (/nventor : Francis Walter Simpkin.) 

The accompanying drawing illustrates one example 
of a chain drive according to the invention. It is 
inclined at about 60 deg. to the horizontal and the 
lower chain wheel is somewhat smaller than the 
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upper. The drive is enclosed in a casing B in which 
sufficient oil is placed to form a pool C clear of the 
chain D round the wheel. A boss secured to the shaft 
of the chain wheel carries a double vane E, the tips 
of which enter the pool of oil edge-on in turn and 
throw oil upwards, as indicated by the arrows. 
Each vane has a width about half the diameter 
of the circle swept out by their tips, so that the pool 
of oil is only distributed by the tip of a vane passing 
through it during about one-third of each revolution 
of the shaft. The oil thrown upwards by the tips of 
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the vanes clings to the underside of a collecting plate 
F. The oil flows down the underside of this plate 
into a trough G, and then through an outlet A in the 
bottom of the trough above the lower run of the chain. 
This drive may be installed at any angle between about 
30 deg. and 80 deg. to the horizontal. To allow for 
this, the collecting plate and the trough can be 
turned about a horizontal axis and in addition the 
collecting plate is formed as a “ Y,” one or other 
side of which is used according to ‘the direction of 
rotation of the drive.—October 22, 1952. 


STRUCTURAL ENGINEERING 


679,953. February 9, 1949.—LatricE AND OPEN- 
WORK STRUCTURAL Members, Ayrshire Dock- 
yard Company, Ltd., and William Shearer 
Smith, both of the company’s address, Church 
Street, Irvine, Ayrshire. 

The subject of the invention is a structural member 
comprising two spaced and opposed main longi- 
tudinal members connected by a lattice or other 
openwork system of bracing. At least one.of the main 
longitudinal members is fo with a_ longi- 
tudinal channel, and the edge portions of this member 
are bent at right angles to the adjacent portions of 
the member to project in the direction towards the 
other main longitudinal member, and a solid 
insert is fastemed in the channel. In the drawings, 
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A is a strip depressed to form a channtl B 
along the middle ; C denotes the outer edge portions 
of the strip bent at right angles to the adjacent por- 
tion of the strip. The bracing bars D are of channel 
section attached to the side walls of the channels B, 
and the bracing bars E of channel section extend 
between the bottoms of the channels. A solid insert 
F is fastened in the channel B to increase the moment 
of inertia of the section and the insert extends the 
full length of the channel.—September 24, 1952. 


AGRICULTURAL ENGINEERING 


—— April 23, 1951.—ENDLEss TRACK FOR A 
VEHICLE, Roadiess Traction, Ltd., Gunnersbury 
House, Hounslow, Middlesex. (Inventors : 
Philip Henry Johnson and Leonard William 
Tripp.) 

The invention comprises an improved endless track 
for a vehicle of the type in which the links are pivoted 
to one another through the intermediary of blocks 
of resilient material, such as rubber. Referring to the 
drawing, each link comprises a pair of spaced end 
plates A with ground spuds B. The upper parts of the 
end plates are connected to each other by a bridge 


piece C having upstanding portions D for taking a 
drive from the teeth of a sprocket wheel. Soil 
entering the open space below the bridge is ejected 
during the operation of the track, through openings E. 
End plates of adjacent links are connected together 
by a pair of bolts F. Upon each pair of bolts are 
threaded three rubber blocks with the centre block 
disposed between opposing faces of the pair of 
adjacent end plates. Each spud B is provided with a 
flange G underlying the outside block to protect 
the block from direct pressure from stones or 
the like on the ground. The flange has bulges 
H to serve as a similar protection for the nuts or bolt 
heads. The spud on the side opposite to the flange 
is formed and flanged so as to give substantial like 
protection to the centre block.—October 1, 1952. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of their insertion, the necessar informa- 
tion should reach this office on, or before, the morning of. the A de 
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Aberdeen, “* Technical Colleges ond. Béteation for the Ele. 
trical Industry,” H. L. Haslegrave, 7 
re Nov. 13th.—ExrrRa MEETING : ~~ Place, Lond 
W.C.2, “A 150-KV X-ray Equipment for \Radiography of 
Circumferential Welds in Gas-Turbine Rotors,” F. W, aterton, 


5.30 p.m.———SCOrTIsH CENTRE: Royal Hotel, Dundee, 





of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


OF MN ELECTRICAL 


Mon., Nov. PTE, LONDON BRANCH: St. Ermin’s 
Hotel, Caxton Street, London, S.W.1, “ Recent Develop- 
ments in Fl orescent Lighting,” H. H. Ballin, 6.45 p.m. 

Tues., Nov. 11th—BoLTON BRANCH: Balmoral Hotel, Brad- 
shawgate, Bolton, “* Organisation,” D. V. Burling, 7.30 p.m. 
Wed., Nov. 12th.—BRADFORD BRANCH : Midland Hotel, Brad- 

ford, Lecture by E. Sheard, 7.30 p.m. 

Fri., Nov. 14th.—Crewe BRANCH: Royal Hotel, Nantwich 

Road, Crewe, “‘ Factory Installation Practice,” C. Maddocks, 
p.m. 


BRITISH INSTITUTION OF RADIO ENGINEERS 


Wed., Nov. 12th.—N. E. Section : Institution of Mining and 
Mechanical Engineers, Neville Hall, Westgate Road, New- 
castle upon Tyne, “* Radio Counter Measures,” H. J, Barton- 
Chapple, 6 p.m. 


ILLUMINATING ENGINEERING SOCIETY 


To-day, Nov. 7th.—HUDDERSFIELD Group: Electricity Show- 
room, Market Street, Huddersfield, “‘ Modern Aerodrome 
Lighting,” J. W. Morse, 7.15 p.m. 

Mon., Nov. 10th.—SHEFFIELD CENTRE : The University, Western 
Bank, Sheffield, “‘ The Application of Modern Flash Discharge 
Tubes,” C. R. Bicknell, 6.30 p.m. 

Tues., Nov. .11th.—SessiONAL MEETING : Lighting Service Bureau, 
2, Savoy Hill, London, W.C.2, * Principles of eg sf Light- 
ing,” T. S. Jones ; “ Blended Light,” S. Anderson ; i = 
in the Explosives Industry,” R. W. Middleton “and E. 
Harper, 6 p.m. 


INCORPORATED PLANT ENGINEERS 


Mon., Nov. 10th.—DuNpDte BRANCH: Mathers Hotel, Dundee, 
“ Something for Nothing in Heating,’’ H. W. L. Tuckey and 
H. F. Taylor, 7.30 p.m. 

Tues., Nov. 11th.—E. LaANcS BRANCH : Engineers’ Club, Albert 
Square, Manchester, Films by Shell Mex and B.P., Ltd., 
“ Grease,” “ Built for the Job,” “ Air Parade,’ ““ We’ve Come 
a Long Way,” 7.15 p.m.——WESTERN BRANCH : Grand Hotel, 
aoe “An Engineer’s Philosophy,” H. C. 1. Rogers, 

1 

Wed., Nov. 12th.—E. MIDLANDS BRANCH: Welbeck Hotel, 

Nottingham, “ An Aspect of Fuel Economy,” H. E. Partridge, 


7p. 

Tine. ; Nov. 13th.—NEWCASTLE UPON TYNE BRANCH : Road- 
way House, Oxford Street, Newcastle upon Tyne, “ Gas and 
Oil Engines,” A. C. Yeates, 7.30 p.m. 


ASSOCIATION 


INSTITUTE OF BRITISH FOUNDRYMEN 


Wed., Nov. 12th.—LONDON BRANCH : Waldorf oud ah, 
London, W.C.2, Session on “ Research, ” 7.30 p. 


INSTITUTE OF INDUSTRIAL SUPERVISORS 


Thurs., Nov. 13th.—LONDON CENTRAL SECTION : British Institute 
of Management, Hill Street, London, W.1, “Cable and 
Wireless Communications Throughout the World,” Col. 
Wellingham, 7.30 p.m. 


INSTITUTE OF MARINE ENGINEERS 


Tues., Nov. 11th.—85, Minories, London, E.C.3, “ Steam to 
Air Heaters for Marine Water-tube Boilers,” W. J. S. Glass, 
5.30 p.m. 


INSTITUTE OF METALS 


Mon., | Nov. 10th. —SCOTTISH Locat Section: Institution of 

$s and Shipbuilders in Scotland, 39, Eimbank Crescent, 

Glasgow, “ The Properties and Engineering — of 
Electro-Deposits,” R. A. F. Hammond, 6.30 


INSTITUTE OF PETROLEUM 


Wed., Nov. 12th.—26, Portland Place, London, W.1, “ Sulphur 
Compounds in Petroleum,” S. F. Birch, 5.30 p.m. 


INSTITUTE OF ROAD TRANSPORT ENGINEERS 


Tues., Nov. 11th—MIDLANDS Centre: Crown Inn, Broad 
ae uu “ Specialised Vehicles for Road Trans- 
* L. D. Watts, 7.30 p.m. 
wea "Nov. 12th.—E. MIDLAND CENTRE: Mechanics Institute, 
Nottingham, “ Plastics and Their Use in the Road Transport 
Industry,” A. Jones, 7.30 p.m. 
Fri., Nov. 14th.—S. WaLes Group: S. Wales Institute of Engi- 
neers, Park Place, Cardiff, “ Filtration for Road Transport 
Vehicles,” E. A. Stokes, 7 p.m. 


INSTITUTION OF BRITISH AGRICULTURAL 
ENGINEERS 


Mon., Nov. 17th.—Institution of Electrical Engineers, Savoy 
Place, London, W.C.2, “ Are Official Tractor Test Results a 
Realistic Guide to Performance on the Farm?” T. C. D. 
Manby, 2.15 p.m. 


INSTITUTION OF CHEMICAL ENGINEERS 


Tues., Nov. 11th.—Geological Society, ee House, 
Piccadilly, London, W.1, “ Elimination of Carryover from 
Packed Towers—with Special Reference to Water Cooling 
Towers,” H. Chilton, 5.30 p.m. 

Fri., Nov. 14th.—GRADUATES’ AND STUDENTS’ SECTION : Caxton 
Hall, Westminster, London, S.W.1, “ Naphtha Reforming,” 
D. J. Hardie, 6.30 p.m 


INSTITUTION OF CIVIL ENGINEERS 


Tues., Nov. 11th.—Great George Street, Westminster, London, 
S.W.1, “Some Major Problems in Railway Civil Engineering 
came ” A. H. Cantrell, 5.30 p.m. 

Wed., Nov. 12th.—N. W. ASSOCIATION : County Hall, Preston, 
os Recent Developments in Concrete and Soil Cement Roads,” 
W. P. Andrews, 5.30 p.m. 

Thurs., Nov. 13th.—MIDLANDS ASSOCIATION : 
Memorial Institute, Great Charles Street, a. 
Control of Concrete Quality,”’ L. J. Murdock, 6p. 

Fri., Nov. 14th.—YORKSHIRE ASSOCIATION : Hull, B Engineering 
from an Office Chair,” H. S. Waddington, 6.15 p.m 


INSTITUTION OF ELECTRICAL ENGINEERS 


Tues., Nov. 11th—N. MIDLanp CENTRE: British Electricity 
Authority, 1, Whitehall Road, Leeds, 1, “ The ‘onomics 
of Low Voltage aw Supplies to New Housing Estates,” 
F. G. Copland, 6.30 p. 

Wed., Nov. 12th. ~RansO " SECTION : 
W.C.2, “Radio Telemetering,” E. D. Whitehead: and J. 
Walsh, 5.30 p.m.——SOUTHERN CENTRE: R. A. E. Technical 
College, Farnborough, “ Radio Controlled Models,” P. A. 
Cummins, 7.30 p.m.——ScorrtisH CENTRE : Caledonian Hotel, 
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Savoy Place, London, 


ical Colleges and Education for the 
Industry,” H. L. Haslegrave, 7 p.m. 


Electrical 


INSTITUTION OF ENGINEERING INSPECTION 


Tues., Nov. 11th.—WOLVERHAMPTON BRANCH : Com 
Grange, Compton Road, Wolverhampton, ‘ * Practical Appl 
cations of Quality Control,” M. A. Simmons, 7.30 p.m, 


INSTITUTION OF MECHANICAL ENGINEERS 


To-day, Nov. 7th.—GENERAL MEETING:  Storey’s Gate, St, 
James's Park, London, S.W.1, Discussion on “* Water Turbine 
Governors,” N nnis, 5.30 p.m 

Wed., Nov. 12th.—GRADUATES’ SECTION : Storey’s Gate, §t, 
James's Park, London, S.W.1, Discussion on the New Ven: 
ese Plant at the Institution Headquarters, J. R. Calland, 

m. 

Fri., Bide. 14th.—GENERAL MEETING : Storey’s Gate, St James's 
Park, London, S.W.1, Thomas Hawksley Lecture, * The 
Mechanism of Workhardening in Metals,” N. F. Mott, 

p.m. 


INSTITUTION OF POST OFFICE ELECTRICAL 
ENGINEERS 
Tues., Nov. 


Place, London, W.C 
Barron, 5 p.m. 


ae of Electrical Engineers, Savoy 
“Subscriber Trunk Dialling,” D. 4. 


INSTITUTION OF PRODUCTION ENGINEERS 


Mon., Nov. 10th.—SHEFFIELD SECTION : Royal Victoria Station 
Hotel, Sheffield, “‘ Cemented Carbide Tool velopments,” 
F. Sheldon, 6.30 p.m. —— YORKSHIRE SECTION : Hotel Metro 
pole, xs | Street, ver 1, “ Effective Tooling for Produc. 
tion,’ prim MM. 

Tues., Nov. 11th 3A GRADUATE SECTION: James 
Watt Memorial Institute, Great Charles Street, Birmingham, 
“The Design of Special Purpose Machines, with Special 
Reference to Small Ammunition Manufacture,” L. E. Collins, 

p.m.——DuNDeE SECTION : Queen’s Hotel, Dundee, 
“* Mechanised Inspection,” J. Loxham and Mr. Broatch, 
7.30 p.m.——LuTON GRADUATE SECTION : Peahen Hotel, 
London Road, St. Albans, Herts, “ Material Handling from 
the User's Angle,” 7.30 .m,.-—— NOTTINGHAM SECTION ; 
Welbeck Hotel, Milton Street, Nottingham, 
and Costs,” W. S. Risk, 7 p.m. 

Wed., Nov, 12th.—PRESTON SECTION : Victoria and Station Hotel, 
Fishergate, Preston, Film Evening, 7.15 p.m 

Thurs., Nov. 13th. —CORNWALL SECTION: _ Technical College, 

Treverson Park, Pool, Redruth, Cornwall, Presidential Address 
and Paper on * * Drop ‘om . Spencer, 7.15 p.m.—— 
WESTERN SECTION : Lay Phas Swindon, Wilts, “ Zinc 
Alloy Die Castings,” ne Ww. Bailey, 7.30 p.m. 

Fri., Nov. 14 th.—EASTERN COUNTIES SECTION : Public Library, 
Ipswich, ** Some Aspects of General Factory Layout,” F. T. 

yer and R. Hazell, 7.30 p.m.——MANCHESTER GRADUATE 
SECTION : Visit to Taylor Bros. and Co., Ltd., Trafford Park 
Steel Works, Manchester, 17, 7 p.m.——W. WALES SECTION: 
Central Library, Alexandra Road, Swansea, Documentary 
Films of the Steel Industry, 7.30 p.m. 


INSTITUTION OF THE RUBBER INDUSTRY 


Mon., Nov. 10th.—Bull and Royal Hotel, Church Street, Preston, 
= Safe Working on Horizontal Two-Roil Mills,” H. Jackson, 
A. Mactaggart, E. Morris and W. Ryding, 7.15 p.m. 

Tues., Nov. \1th.—Royal Society of Tropical Medicine and 
Hygiene, 26, Portland Place, mdon, W.1, “ jo- American 
Productivity Evening,” D. Sutton, M. M. Heywood, G. 
Halstead and E. Hornby, 5. 30 p.m. 

Wed., Nov. 12th.—George Hotel, Trowbridge, “‘ Early Days in 
the Rubber Industry,” s. S. Pickles, 7.45 p.m.——Polygon 
Hotel, Southamp * Comp g with some New Fillers,” 
7.15 p.m. 


INSTITUTION OF STRUCTURAL ENGINEERS 


To-day, Nov. 7th.--WESTERN COUNTIES BRANCH : The University, 
Bristol, “‘ The Design and Construction of Reinforced Con- 
crete Silos and Bunkers,” G. P. Bridges, 6 p.m. 

Thurs., Nov. 13th.—11, wd Belgrave Street, London, W.1, 
MacLachlan Lecture, he Design and Construction of a 
a -Bay Aluminium Aircraft Hangar at London Airport,” 

L. E. Ward, 5.55 p.m.——WALES AND MONMOUTHSHIRE 
Brancu : S. Wales Institute of Engineers, Park Place, Cardiff, 
“ Electric Screw Piling,”’ R. G. Braithwaite, 6.30 p.m. 


JUNIOR INSTITUTION OF ENGINEERS 


To-day, Nov. 7th.—FtLm EveNnInG : Townsend House, Greycoat 
i “ New Esso Refinery,” Part I and II 
introduced by C. W. dell, 7 p.m, 

Mon., Nov. 10th,—SHEFFIELD AND District SECTION : Liv 
Clegg House, Sheffield, President’s Address, ‘‘ Smoke Abate- 
ment,” R. J. Sarjant, 7.30 p.m. 

Fri., “rg 14th.—Townsend House, Greycoat Place, London, 
S.W Chaitinan's Address, “‘ Water Supply and Distribu- 

Nn. E. Pillinger, 7 p.m. 


LIVERPOOL METALLURGICAL SOCIETY 


Thurs., Nov. 13th.—Liverpool Engineering Society, The Temple, 
Dale Street, Liverpool, ‘‘ The Heat Treatment of Steels,” 
R. J. Brown, 6.30 p.m. 


MANCHESTER ASSOCIATION OF ENGINEERS 


Fri., Nov. 14th.—Engineers’ Club, Albert Square, Manchester, 
“Instruments and Control Gear for Chemical Plant,” A. 
Thompson and W. T. Thomas, 6.45 p.m. 


OLD CENTRALIANS 


Fri., Nov. 14th.—Chez Auguste Restaurant, 47, Frith Street, 
London, W.1, ‘“‘Some Gas Turbine Applications,” D. M. 
Smith, 12.55 p.m. 


PUBLIC WORKS AND MUNICIPAL SERVICES 
CONGRESS AND EXHIBITION 


To-day and Sat., Nov. 7th and 8th.—Olympia, London. 


” Productivity 





tion,’ 


ROYAL AERONAUTICAL SOCIETY 


Wed., Nov. 12th.—Vickers-Armstrongs, Ltd., Weybridge Works, 
Surrey, ‘ * Rex Pierson—An Appreciation ‘and the Lessons of 
His Work,” Sir A. H. Roy Fedden, 6 p.m. 


SHEET AND STRIP METAL USERS TECHNICAL 
ASSOCIATION 


To-day, Nov. 7th—Grand Hotel, Birmingham, Annual General 
Meeting and Autumn Conference. 


WOMEN’S ENGINEERING SOCIETY 


Wed., Nov. 12th—LONDON BRANCH: 35, Grosvenor Place, 
4 S.W.1, “ Construction of Dams, ” Peter O. Wolf, 
p.m. 





